Estudo de implantação de uma ferrovia em Santa Catarina com base em modelagem macroscópica. by Preve, Arthur Reichert Damian
❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛
❈❡♥tr♦ ❚❡❝♥♦❧ó❣✐❝♦
❉❡♣❛rt❛♠❡♥t♦ ❞❡ ❊♥❣❡♥❤❛r✐❛ ❈✐✈✐❧
❆rt❤✉r ❘❡✐❝❤❡rt ❉❛♠✐❛♥ Pr❡✈❡
❊st✉❞♦ ❞❡ ✐♠♣❧❛♥t❛çã♦ ❞❡ ✉♠❛ ❢❡rr♦✈✐❛ ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❝♦♠ ❜❛s❡ ❡♠
♠♦❞❡❧❛❣❡♠ ♠❛❝r♦s❝ó♣✐❝❛
✵✶ ❞❡ ❥✉❧❤♦ ❞❡ ✷✵✶✻
❆rt❤✉r ❘❡✐❝❤❡rt ❉❛♠✐❛♥ Pr❡✈❡
❊st✉❞♦ ❞❡ ✐♠♣❧❛♥t❛çã♦ ❞❡ ✉♠❛ ❢❡rr♦✈✐❛ ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❝♦♠ ❜❛s❡ ❡♠
♠♦❞❡❧❛❣❡♠ ♠❛❝r♦s❝ó♣✐❝❛
❚r❛❜❛❧❤♦ ❞❡ ❈♦♥❝❧✉sã♦ ❞❡ ❈✉rs♦ ❛♣r❡s❡♥t❛❞♦ ♣❡❧♦
❛❝❛❞ê♠✐❝♦ ❆rt❤✉r ❘❡✐❝❤❡rt ❉❛♠✐❛♥ Pr❡✈❡ à ❜❛♥❝❛
❡①❛♠✐♥❛❞♦r❛ ❞♦ ❈✉rs♦ ❞❡ ●r❛❞✉❛çã♦ ❡♠ ❊♥❣❡♥❤❛✲
r✐❛ ❈✐✈✐❧ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❙❛♥t❛ ❈❛t❛✲
r✐♥❛ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❝✐❛❧ ♣❛r❛ ♦❜t❡♥çã♦ ❞♦ tít✉❧♦
❞❡ ❊♥❣❡♥❤❡✐r♦ ❈✐✈✐❧✳
Pr♦❢❡ss♦r ♦r✐❡♥t❛❞♦r✿ ❆❧❡①❛♥❞r❡ ❍❡r✐♥❣ ❈♦❡❧❤♦✱
❉r✳
✵✶ ❞❡ ❥✉❧❤♦ ❞❡ ✷✵✶✻
Ficha de identificação da obra elaborada pelo autor,
 através do Programa de Geração Automática da Biblioteca Universitária da UFSC.
Preve, Arthur Reichert Damian 
   Estudo de implantação de uma ferrovia em Santa Catarina
com base em modelagem macroscópica / Arthur Reichert Damian
 Preve ; orientador, Alexandre Hering Coelho -
Florianópolis, SC, 2016.
   63 p.
   Trabalho de Conclusão de Curso (graduação) -
Universidade Federal de Santa Catarina, Centro Tecnológico.
Graduação em Engenharia Civil.
   Inclui referências 
   1. Engenharia Civil. 2. Estudo de características dos
sistemas rodoviário e ferroviário. 3. Estudo do modelo
quatro etapas de transporte. 4. Procedimento em programas
SIG. 5. Procedimento TransCAD. I. Coelho, Alexandre
Hering. II. Universidade Federal de Santa Catarina.
Graduação em Engenharia Civil. III. Título.

❆❣r❛❞❡❝✐♠❡♥t♦s
❆ ❉❡✉s ♣♦r s❡♠♣r❡ ♠❡ ❣✉✐❛r ♥❛ ❛✈❡♥t✉r❛ ❞❛ ✈✐❞❛✳
❆ t♦❞♦s q✉❡ ❞❡ ❛❧❣✉♠❛ ❢♦r♠❛ ❝♦♥tr✐❜✉ír❛♠ ♣❛r❛ ❡st❡ tr❛❜❛❧❤♦✳
➚ ♠✐♥❤❛ ❢❛♠í❧✐❛✱ ♣❡❧♦ ❛♣♦✐♦ ❡ ❛♠♦r ✐♥❝♦♥❞✐❝✐♦♥❛❧✳
❆♦s ♠❡✉s ❛♠✐❣♦s ♣❡❧❛ ❧❡❛❧❞❛❞❡ ❡ ♣♦r t❛♥t♦s ♠♦♠❡♥t♦s ✐♥❡sq✉❡❝í✈❡✐s ♥❛ ✉♥✐✈❡rs✐❞❛❞❡✳
❆♦ ♣r♦❢❡ss♦r ❡ ♦r✐❡♥t❛❞♦r ❆❧❡①❛♥❞r❡✱ ♣♦r s❡♠♣r❡ s❡ ♠♦str❛r ❞❡❞✐❝❛❞♦✱ ♣r♦✜ss✐♦♥❛❧ ❡ ❛♠✐❣♦✳
➚ ♠✐♥❤❛ ❛✈ó ❡ ♦✉tr♦s ❛♠✐❣♦s q✉❡ ♠❡ ❛❥✉❞❛r❛♠ ❛ s❡r q✉❡♠ s♦✉ ❤♦❥❡✱ ❡ q✉❡ s❡rã♦ ✐♠♦rt❛✐s
♥♦ ♠❡✉ ❝♦r❛çã♦✳
✐
❘❊❙❯▼❖
❖ tr❛❜❛❧❤♦ s✐♠✉❧❛ ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦ trá❢❡❣♦ ♥♦ ❡st❛❞♦ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❛♣ós ✐♠✲
♣❧❛♥t❛çã♦ ❞❡ ❞✉❛s ❛❧t❡r♥❛t✐✈❛s ❢❡rr♦✈✐ár✐❛s✱ ♦❜❥❡t✐✈❛♥❞♦ tr❛♥s♣♦rt❛r ❝❛r♥❡ ❞❡ ❛✈❡s ❡ s✉í♥♦s
♣r♦❞✉③✐❞❛s ♥♦ r❡❣✐ã♦ ♦❡st❡✳ ❆s ✐♥❢♦r♠❛çõ❡s ♦❜t✐❞❛s ♥♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞♦ P❧❛♥♦ ◆❛❝✐♦♥❛❧ ❞❡
▲♦❣íst✐❝❛ ❡ ❚r❛♥s♣♦rt❡ ✭P◆▲❚✮ sã♦ ✉t✐❧✐③❛❞❛s ♣❛r❛ r❡♣r❡s❡♥t❛r ❛ ♠❛❧❤❛ r♦❞♦✈✐ár✐❛✳ ❖s ❞❛❞♦s
♣❛r❛ ❛ ♠♦❞❡❧❛❣❡♠ ❞❡ ❞❡♠❛♥❞❛ sã♦ ♦❜t✐❞♦s ❞♦ ❉❡♣❛rt❛♠❡♥t♦ ❞❡ ■♥❢r❛❡str✉t✉r❛ ❞❡ ❙❛♥t❛ ❈❛t❛✲
r✐♥❛✳ ❆♣ós tr❛t❛♠❡♥t♦ ✉t✐❧✐③❛♥❞♦ ♣r♦❣r❛♠❛s ❝♦♠ ❙✐st❡♠❛ ❞❡ ■♥❢♦r♠❛çõ❡s ●❡♦❣rá✜❝❛s ✭❙■●✮✱
♦s ❞❛❞♦s sã♦ ❛♥❛❧✐s❛❞♦s ♥♦ s♦❢t✇❛r❡ ❞❡ ♠♦❞❡❧❛❣❡♠ ❞❡ trá❢❡❣♦ ❚r❛♥s❈❆❉✳ ❖ ♠ét♦❞♦ ✉t✐❧✐③❛❞♦ é
❢✉♥❞❛♠❡♥t❛❞♦ ♥♦ ♠♦❞❡❧♦ ♠❛❝r♦s❝ó♣✐❝♦ ❞❡ q✉❛tr♦ ❡t❛♣❛s ❞❡ trá❢❡❣♦✳ ❆s ❡t❛♣❛s ❛ s❡r❡♠ ❛♥❛❧✐s❛✲
❞❛s sã♦ ❛ ❡s❝♦❧❤❛ ❞♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ ❡ ❛❧♦❝❛çã♦✳ ❖ ♠ét♦❞♦ ❞❡ ❛❧♦❝❛çã♦ ✧t✉❞♦ ♦✉ ♥❛❞❛✧
é ❛♣❧✐❝❛❞♦ ❝♦♥s✐❞❡r❛♥❞♦✱ ❝♦♠♦ ✐♠♣❡❞â♥❝✐❛✱ ♦s ❝✉st♦s r❡❢❡r❡♥t❡s ❛♦ ❝♦♥s✉♠♦ ❞❡ ❝♦♠❜✉stí✈❡❧ ❞❡
❝❛❞❛ s✐st❡♠❛ ❡ ♣r❡ç♦s ♣❛r❛ ♠❛♥✉s❡✐♦ ❞❛ ❝❛r❣❛ ♥♦ ♣♦♥t♦ ❞❡ tr❛♥s❜♦r❞♦✳
P❛❧❛✈r❛s✲❝❤❛✈❡✿ ❢❡rr♦✈✐❛✱ s✐♠✉❧❛çã♦✱ ❝❛r♥❡✱ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s ❞❡ tr❛♥s♣♦rt❡✱ ❛❧♦❝❛çã♦✱
✐♠♣❡❞â♥❝✐❛s✳
✐✐
❆❇❙❚❘❆❈❚
❚❤❡ r❡s❡❛r❝❤ s✐♠✉❧❛t❡s tr❛✣❝ ❜❡❤❛✈✐♦r ✐♥ t❤❡ st❛t❡ ♦❢ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❛❢t❡r ✐♠♣❧❡♠❡♥t❛t✐♦♥
♦❢ t✇♦ r❛✐❧ ❛❧t❡r♥❛t✐✈❡s✱ ❛✐♠✐♥❣ t♦ tr❛♥s♣♦rt ♣♦✉❧tr② ❛♥❞ ♣♦r❦ ♣r♦❞✉❝❡❞ ✐♥ t❤❡ ✇❡st❡r♥ r❡❣✐♦♥✳
❚❤❡ ✐♥❢♦r♠❛t✐♦♥ ♦❜t❛✐♥❡❞ ❢r♦♠ t❤❡ P❧❛♥♦ ◆❛❝✐♦♥❛❧ ❞❡ ▲♦❣íst✐❝❛ ❡ ❚r❛♥s♣♦rt❡ ✭P◆▲❚✮ ❛r❡ ✉s❡❞
t♦ r❡♣r❡s❡♥t t❤❡ r♦❛❞ ♥❡t✇♦r❦✳ ❚❤❡ ❞❛t❛ ❢♦r t❤❡ ❞❡♠❛♥❞ ♠♦❞❡❧✐♥❣ ❛r❡ ♦❜t❛✐♥❡❞ ❢r♦♠ t❤❡
❉❡♣❛rt❛♠❡♥t♦ ❞❡ ■♥❢r❛❡str✉t✉r❛ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ✭❉❊■◆❋❘❆✴❙❈✮✳ ❆❢t❡r tr❡❛t♠❡♥t ✉s✐♥❣
♣r♦❣r❛♠s ●❡♦❣r❛♣❤✐❝❛❧ ■♥❢♦r♠❛t✐♦♥ ❙②st❡♠s ✭●■❙✮✱ t❤❡ ❞❛t❛ ❛r❡ ❛♥❛❧②③❡❞ ✐♥ ❚r❛♥s❈❆❉ tr❛✣❝
♠♦❞❡❧✐♥❣ s♦❢t✇❛r❡✳ ❚❤❡ ♠❡t❤♦❞ ✉s❡❞ ✐s ❜❛s❡❞ ♦♥ t❤❡ ♠❛❝r♦s❝♦♣✐❝ ♠♦❞❡❧ ❢♦✉r✲st❡♣ tr❛✣❝✳ ❚❤❡
st❡♣s t♦ ❜❡ ❛♥❛❧②③❡❞ ❛r❡ t❤❡ ❝❤♦✐❝❡ ♦❢ tr❛♥s♣♦rt ❛♥❞ ❛❧❧♦❝❛t✐♦♥ s②st❡♠s✳ ❚❤❡ tr❛✣❝ ❛ss✐❣♥♠❡♥t
♠❡t❤♦❞ ✧❛❧❧ ♦r ♥♦t❤✐♥❣✧ ✐s ❛♣♣❧✐❡❞ ❝♦♥s✐❞❡r✐♥❣ ❛s ✐♠♣❡❞❛♥❝❡✱ t❤❡ ❝♦sts ❢♦r t❤❡ ❢✉❡❧ ❝♦♥s✉♠♣t✐♦♥
♦❢ ❡❛❝❤ tr❛♥s♣♦rt s②st❡♠ ❛♥❞ ♣r✐❝❡s ❢♦r ❝❛r❣♦ ❤❛♥❞❧✐♥❣ ✐♥ tr❛♥ss❤✐♣♠❡♥t ♣♦✐♥t✳
❑❡②✇♦r❞s✿ r❛✐❧r♦❛❞✱ s✐♠✉❧❛t✐♦♥✱ ♠❡❛t✱ ❢♦✉r st❡♣ ♠♦❞❡❧❧✐♥❣✱ tr❛✣❝ ❛ss✐❣♥♠❡♥t✱ ✐♠♣❡❞❛♥❝❡s✳
✐✐✐
▲✐st❛ ❞❡ ❋✐❣✉r❛s
✶ ❈♦♠♣❛r❛çã♦ ❞♦ ♣r❡ç♦ ❞♦ ❢r❡t❡ ❡ ❝✉st♦ ♠é❞✐♦ ❞♦ s❡r✈✐ç♦✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦ ❞❡
✭❆◆❚❋✱ ✷✵✶✶✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻
✷ Pó❧♦s ❊❝♦♥ô♠✐❝♦s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✳ ❋♦♥t❡✿ ✭❋■❊❙❈✱ ✷✵✶✹✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✶
✸ ❚♦t❛❧ ❞❡ ❛❜❛t❡s ❞❡ ❢r❛♥❣♦ ❡♠ ✷✵✶✹✴✷✵✶✺✳ ❋♦♥t❡✿ ✭❈❊P❆✱ ✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✷
✹ ❚♦t❛❧ ❞❡ s✉í♥♦s ❛❜❛t✐❞♦s ♣♦r ♠✉♥✐❝í♣✐♦✱ ✷✵✶✹✴✷✵✶✺✳ ❋♦♥t❡✿ ✭❈❊P❆✱ ✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✷✹
✺ ❘❡s✉♠♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❛✈❛❧✐❛❞❛s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦ ❞❡
✭❈◆❚✱ ✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✻
✻ ➪r❡❛ ❞❡ ❡st✉❞♦ ❞❡❧✐♠✐t❛❞❛✱ ❛s ③♦♥❛s ❞❡ trá❢❡❣♦ ❡ s❡✉s r❡s♣❡❝t✐✈♦s ❝❡♥tr♦✐❞❡s✳
❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✵
✼ ❈♦♥s✉♠♦ ❡s♣❡❝í✜❝♦ ♣♦r ♠♦❞❛❧✱ ✷✵✶✶ ❡ ✷✵✸✶✳ ❋♦♥t❡✿ ▼❊❙❙❊❘ ✭✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✶
✽ ❈♦♠♣❛r❛çã♦ ❞❛s ♠❛❧❤❛s ❉❊■◆❋❘❆✱ ❉◆■❚✱ P◆▲❚ ❡ ❝♦♠♣❛r❛çã♦ ❞♦ ❞❡t❛❧❤❛✲
♠❡♥t♦ P◆▲❚ ❡ ❉❊■◆❋❘❆✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✺
✾ ▼❛❧❤❛ ❞♦ P◆▲❚ ♣r♦❥❡t❛❞❛ s♦❜r❡ ❛ ✐♠❛❣❡♠ ❞♦ ●♦♦❣❧❡ ❊❛rt❤✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦
❞♦ ●♦♦❣❧❡ ❊❛rt❤✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✻
✶✵ ❆❞✐çã♦ ❡ r❡♠♦çã♦ ❞❡ ✈❡t♦r❡s ❝♦♥❢♦r♠❡ ✐♠❛❣❡♥s ❞♦ ●♦♦❣❧❡ ❊❛rt❤✳ ❋♦♥t❡✿ ❆✉t♦r✐❛
♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✼
✶✶ ❋❡rr♦✈✐❛s✲❙❈ ✭s❡♠ ❛ ❋❚❈✮✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✼
✶✷ ❊rr♦s t♦♣♦❣rá✜❝♦s ❛♥❛❧✐s❛❞♦s✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✽
✶✸ ❘❡s✉❧t❛❞♦ ❞❡ ❞✐❢❡r❡♥t❡s r❛✐♦s ❞❡ ❛tr❛çã♦✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✾
✶✹ ❚❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s ❞❛s ♠❛❧❤❛s ✈✐ár✐❛s ❝♦♥❥✉♥t❛s✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦ ❞♦ ◗✉❛♥t✉♠
●■❙✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✶
✶✺ ▲✐♥❤❛s ❞❡ ❞❡s❡❥♦ ♣❛r❛ ♠❛tr✐③ ❖✴❉✲❝❛r♥❡✳ ❋♦♥t❡✿ ❉❊■◆❋❘❆ ✭✷✵✵✽❛✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✸
✶✻ ➪r❡❛ ❞❡ ❡st✉❞♦ ✜♥❛❧ ❝♦♠ ③♦♥❛s ❞❡ trá❢❡❣♦✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✹
✶✼ ❋❧✉①♦ ❞❡ ❝❛r❣❛s ❞♦ ❝❡♥ár✐♦ ✶✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✵
✶✽ ❋❧✉①♦ ❞❡ ❝❛r❣❛s ❞♦ ❝❡♥ár✐♦ ✷✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✶
✐✈
✶✾ ❋❧✉①♦ ❞❡ ❝❛r❣❛s ❞♦ ❝❡♥ár✐♦ ✸✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷
✷✵ ▼♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s ♣❛r❛ t♦❞❛s ❛s ✈✐❛s ❡ ♣❛r❡s ❖✴❉✳ ❋♦♥t❡✿ ❆✉t♦r✐❛
♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✸
✷✶ ▼♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s ♣❛r❛ ❛s ✈✐❛s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❡ t♦❞♦s ♦s ♣❛r❡s
❖✴❉✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✹
✷✷ ❆♥á❧✐s❡ ❞♦s ❝❡♥ár✐♦s ❝♦♠ ✈✐❛❣❡♥s ❞❡♥tr♦ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✳ ❋♦♥t❡✿ ❆✉t♦r✐❛
♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✻
✷✸ ▼♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s ♣❛r❛ ❛s ✈✐❛s ❡ ♦s ♣❛r❡s ❖✴❉ ❞❡♥tr♦ ❞❡ ❙❛♥t❛
❈❛t❛r✐♥❛✳ ❋♦♥t❡✿ ❆✉t♦r✐❛ ♣ró♣r✐❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✼
✈
▲✐st❛ ❞❡ ❚❛❜❡❧❛s
✶ ❚❛❜❡❧❛ ❝♦♠♣❛r❛t✐✈❛ ❞❡ ❝♦♥s✉♠♦ ❞❡ ❝♦♠❜✉stí✈❡❧ ♣♦r ❞✐stâ♥❝✐❛✳ ❋♦♥t❡✿ ◆❊❚❖
✭✷✵✶✷✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼
✷ ❘❡❜❛♥❤♦ ❞❡ ❛✈❡s ♣♦r ♠❡s♦rr❡❣✐ã♦✳ ❋♦♥t❡✿ ✭❈❊P❆✱ ✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✷
✸ ❘❡❜❛♥❤♦ ❞❡ ❛✈❡s ♣♦r ♠❡s♦rr❡❣✐ã♦✳ ❋♦♥t❡✿✭❈❊P❆✱ ✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✸
✹ ❈❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❛✈❛❧✐❛❞❛s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✭❡♠ ❦♠✮✳ ❋♦♥t❡✿
❆❞❛♣t❛❞♦ ❞❡ ✭❈◆❚✱ ✷✵✶✺✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✺
✺ ❊str✉t✉r❛ ❞❡ ❝✉st♦s ❧♦❣íst✐❝♦s✳ ❋♦♥t❡✿ ✭❇❘❆❙■▲✱ ✷✵✶✷✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✽
✻ P❛rt✐❝✐♣❛çã♦ ❞♦s ✐t❡♥s ♥♦s ❝✉st♦ ✈❛r✐á✈❡✐s ❡ ✜①♦s✳ ❋♦♥t❡✿ ❇❘❆❙■▲ ✭✷✵✶✷✮✳ ✳ ✳ ✳ ✷✾
✼ ❈✉st♦ ♥♦ tr❛♥s♣♦rt❡ ❞❡ ❢r❛♥❣♦s ❋r✐❣♦rí✜❝♦✲P♦rt♦✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦ ❞❡ ✭❚❆▲❆✲
▼■◆■❀ ▼❆❘❚■◆❙❀ ❖▲■❱❊■❘❆✱ ✷✵✵✼✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✷
✈✐
❙✉♠ár✐♦
✶ ■♥tr♦❞✉çã♦ ✶
✶✳✶ ❏✉st✐✜❝❛t✐✈❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷
✶✳✷ ❖❜❥❡t✐✈♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷
✶✳✷✳✶ ❖❜❥❡t✐✈♦ ❣❡r❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷
✶✳✷✳✷ ❖❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸
✷ ❘❡✈✐sã♦ ❜✐❜❧✐♦❣rá✜❝❛ ✹
✷✳✶ ❙✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹
✷✳✶✳✶ ❙✐st❡♠❛ r♦❞♦✈✐ár✐♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺
✷✳✶✳✷ ❙✐st❡♠❛ ❢❡rr♦✈✐ár✐♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻
✷✳✶✳✸ ▼✉❧t✐♠♦❞❛❧✐❞❛❞❡ ❡ ✉s♦ ❞❡ ❝♦♥tê✐♥❡r❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼
✷✳✷ ▼♦❞❡❧♦s ❞❡ trá❢❡❣♦ ❡ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽
✷✳✷✳✶ ●❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾
✷✳✷✳✷ ❉✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✵
✷✳✷✳✸ ❊s❝♦❧❤❛ ❞♦ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶
✷✳✷✳✹ ❆❧♦❝❛çã♦ ❞❡ ✈✐❛❣❡♥s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✸
✷✳✸ P❡sq✉✐s❛s ❞❡ trá❢❡❣♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✹
✷✳✸✳✶ ❈♦♥t❛❣❡♥s ✈♦❧✉♠étr✐❝❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✹
✷✳✸✳✷ P❡sq✉✐s❛ ❞❡ ♦r✐❣❡♠ ❡ ❞❡st✐♥♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✺
✷✳✹ ❯s♦ ❞❡ ❙■● ❡♠ ❡st✉❞♦s ❞❡ tr❛♥s♣♦rt❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✻
✷✳✺ ❚r❛♥s❈❆❉ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✼
✸ ❉❡s❝r✐çã♦ ❞❛ ár❡❛ ❞❡ ❡st✉❞♦ ✶✾
✸✳✶ ❊❝♦♥♦♠✐❛ ❡ s❡✉s ♣♦❧♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✾
✈✐✐
✸✳✷ ❊①♣r❡ss✐✈✐❞❛❞❡ ♥♦ ❝♦♠ér❝✐♦ ❡①t❡r✐♦r ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✵
✸✳✷✳✶ Pr♦❞✉çã♦ ❞❡ ❝❛r♥❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✶
✸✳✸ ❙✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✹
✸✳✸✳✶ ❚r❛♥s♣♦rt❡ r♦❞♦✈✐ár✐♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✺
✸✳✸✳✷ ❚r❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✻
✸✳✹ ❈✉st♦s ❧♦❣íst✐❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✽
✹ ▼ét♦❞♦ ✷✾
✹✳✶ ❉❛❞♦s ❞❡ ❝♦♠♣❛r❛çã♦ ❡♥tr❡ ♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ r♦❞♦✈✐ár✐♦ ❡ ❢❡rr♦✈✐ár✐♦ ✳ ✳ ✸✵
✹✳✶✳✶ ❈♦♠♣❛r❛çã♦ ❞❡ ❝♦♥s✉♠♦ ❞❡ ❝♦♠❜✉stí✈❡❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✶
✹✳✶✳✷ ❈✉st♦ ❞❡ tr❛♥s❜♦r❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✷
✹✳✷ Pr♦❝❡ss❛♠❡♥t♦ ❞❡ ❞❛❞♦s ❞❡ ✐♥❢r❛❡str✉t✉r❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✸
✹✳✷✳✶ ❆♥á❧✐s❡ ❞❡ ❞❛❞♦s ❣❡♦❣rá✜❝♦s ❞✐s♣♦♥í✈❡✐s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✸
✹✳✷✳✷ ❚r❛t❛♠❡♥t♦ t♦♣♦❧ó❣✐❝♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✻
✹✳✷✳✸ Pr❡♣❛r❛çã♦ ❞❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✵
✹✳✸ Pr♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s ❞❡ ❞❡♠❛♥❞❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✷
✹✳✸✳✶ ▼❛tr✐③ ❖✴❉ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✷
✹✳✸✳✷ ❚r❛t❛♠❡♥t♦ ❞♦s ❝❡♥tr♦✐❞❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✺
✹✳✹ ❊❧❛❜♦r❛çã♦ ❞♦ ♠♦❞❡❧♦ ❜❛s❡ ✭❝❡♥ár✐♦ ❛t✉❛❧✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✺
✹✳✺ ❊❧❛❜♦r❛çã♦ ❞❡ ♠♦❞❡❧♦s ❛❧t❡r♥❛t✐✈♦s ✭❝❡♥ár✐♦s ♣♦ssí✈❡✐s✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✺
✹✳✻ Pr♦❝❡❞✐♠❡♥t♦ ♥♦ ❚r❛♥s❈❆❉ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✻
✺ ❘❡s✉❧t❛❞♦s ✹✾
✺✳✶ ❆♥á❧✐s❡ ❞♦ ✐♠♣❛❝t♦ ❞❛ ❢❡rr♦✈✐❛ ♣❛r❛ ♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✾
✺✳✶✳✶ ❈❡♥ár✐♦ ✶ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✾
✺✳✶✳✷ ❈❡♥ár✐♦ ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✵
✈✐✐✐
✺✳✶✳✸ ❈❡♥ár✐♦ ✸ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✶
✺✳✶✳✹ ▼♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷
✺✳✷ ❆♥á❧✐s❡ ❞♦ ✐♠♣❛❝t♦ ❞❛ ❢❡rr♦✈✐❛ ♣❛r❛ ♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡ ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ ✳ ✳ ✺✹
✺✳✷✳✶ ❈❡♥ár✐♦s ✶✱✷✱✸ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✺
✺✳✷✳✷ ▼♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ♣❛r❛ ♦ ❝❛s♦ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✺
✻ ❈♦♥❝❧✉sõ❡s ✺✼
✻✳✶ ❈♦♥❝❧✉sã♦ ❞♦ tr❛❜❛❧❤♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✼
✻✳✷ ❙✉❣❡stõ❡s ♣❛r❛ tr❛❜❛❧❤♦s ❢✉t✉r♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✽
❘❡❢❡rê♥❝✐❛s ✺✾
✐①
▲■❙❚❆ ❉❊ ❙■●▲❆❙
❆❍P ✲ ❆♥❛❧②t✐❝ ❍✐❡r❛r❝❤② Pr♦❝❡ss
❆◆❚❋ ✲ ❆ss♦❝✐❛çã♦ ◆❛❝✐♦♥❛❧ ❞♦s ❚r❛♥s♣♦rt❛❞♦r❡s ❋❡rr♦✈✐ár✐♦s
❈❊❚✴❙P ✲ ❈♦♠♣❛♥❤✐❛ ❞❡ ❊♥❣❡♥❤❛r✐❛ ❞❡ ❚rá❢❡❣♦ ❞❛ ❝✐❞❛❞❡ ❞❡ ❙ã♦ P❛✉❧♦
❈◆❚ ✲ ❈♦♥❢❡❞❡r❛çã♦ ◆❛❝✐♦♥❛❧ ❞♦s ❚r❛♥s♣♦rt❡s
❉❊■◆❋❘❆ ✲❙❈ ✲ ❉❡♣❛rt❛♠❡♥t♦ ❊st❛❞✉❛❧ ❞❡ ■♥❢r❛❡str✉t✉r❛ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛
❉❊❘ ✲ ❉❡♣❛rt❛♠❡♥t♦ ❞❡ ❊str❛❞❛s ❡ ❘♦❞❛❣❡♠
❉◆■❚ ✲ ❉❡♣❛rt❛♠❡♥t♦ ◆❛❝✐♦♥❛❧ ❞❡ ■♥❢r❛❡str✉t✉r❛ ❞❡ ❚r❛♥s♣♦rt❡s
❋❚❈ ✲ ❋❡rr♦✈✐❛ ❚❡r❡③❛ ❈r✐st✐♥❛
■❇●❊ ✲ ■♥st✐t✉t♦ ❇r❛s✐❧❡✐r♦ ❞❡ ●❡♦❣r❛✜❛ ❡ ❊st❛tíst✐❝❛
▲❛❜❚r❛♥s ✲ ❯❋❙❈ ✲ ▲❛❜♦r❛tór✐♦ ❞❡ ❚r❛♥s♣♦rt❡ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛
▼❉■❈ ✲ ▼✐♥✐stér✐♦ ❞❡ ❉❡s❡♥✈♦❧✈✐♠❡♥t♦✱ ■♥❞ústr✐❛ ❡ ❈♦♠ér❝✐♦ ❊①t❡r✐♦r
P■❇ ✲ Pr♦❞✉t♦ ■♥t❡r♥♦ ❇r✉t♦
P■▼ ✲ P❧❛♥♦ ❞❡ ■♥t❡❣r❛çã♦ ▼✉❧t✐♠♦❞❛❧
P◆▲❚ ✲ P❧❛♥♦ ◆❛❝✐♦♥❛❧ ❞❡ ▲♦❣íst✐❝❛ ❡ ❚r❛♥s♣♦rt❡s
❙■● ✲ ❙✐st❡♠❛ ❞❡ ■♥❢♦r♠❛çõ❡s ●❡♦❣rá✜❝❛s
❚❊P ✲ ❚♦♥❡❧❛❞❛ ❊q✉✐✈❛❧❡♥t❡ ❞❡ P❡tró❧❡♦
❚❑❯ ✲ ❚♦♥❡❧❛❞❛✲◗✉✐❧ô♠❡tr♦ Út✐❧
①
✶ ■♥tr♦❞✉çã♦
❖ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❡ ❛ ❡✈♦❧✉çã♦ ❞♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡✱ s✉❛s té❝♥✐❝❛s ❝♦♥str✉t✐✈❛s✱ ❡ ✈❡í❝✉❧♦s
❝♦♥tr✐❜✉ír❛♠ ♣❛r❛ ✉♠ ❛✉♠❡♥t♦ ❞❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❝❛r❣❛ ❡ ✈❡❧♦❝✐❞❛❞❡✱ ❡ ♣r♦♣♦r❝✐♦♥❛r❛♠ t❛♠❜é♠
♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❝♦♠ér❝✐♦ ❡ ❞❛ s♦❝✐❡❞❛❞❡ ❝♦♠♦ ✉♠ t♦❞♦ ✭◆❊❚❖✱ ✷✵✶✷✮✳
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♥ã♦ é ❡①♣❧♦r❛❞♦ ❡♠ s✉❛ ♣❧❡♥✐t✉❞❡ ♥♦ ❇r❛s✐❧✱ s❡♥❞♦ ✉t✐❧✐③❛❞♦ ♠❡❞✐❛♥t❡ ❛s ❧✐♠✐t❛çõ❡s ❞♦ ♠♦❞♦
r♦❞♦✈✐ár✐♦ q✉❡ ♣❛rt✐❝✐♣❛ ❞❡ ✻✶✱✵✪ ❞♦ tr❛♥s❧❛❞♦ ❞❡ ❝❛r❣❛s✳
▼❖❘❊■❘❆❀ ❆▲❈❆◆❚❆❘❆❀ ❙❖❯❩❆ ✭✷✵✵✼✮ ❡①♣❧✐❝❛ q✉❡ ❛ ♣♦❧ít✐❝❛ ❞❡ ✐♥❝❡♥t✐✈♦s ♥♦ s❡t♦r
r♦❞♦✈✐ár✐♦ ♣♦❞❡ s❡r ❡①♣❧✐❝❛❞♦ ♣♦r ❛❧❣✉♠❛s ❝❛r❛❝t❡ríst✐❝❛s ❡s♣❡❝í✜❝❛s ❞♦ s✐st❡♠❛ ❢❡rr♦✈✐ár✐♦
❝♦♠♦ ✐♥✢❡①✐❜✐❧✐❞❛❞❡ ♣❛r❛ tr❛♥s♣♦rt❛r ♣❡q✉❡♥❛s ❝❛r❣❛s ❢r❛❝✐♦♥❛❞❛s✱ ❝✉st♦s ✜①♦s ❡❧❡✈❛❞♦s ❡ ❞❡
❝♦♠♣♦s✐çã♦ ❞✐✈❡rs❛✳
❊♥tr❡t❛♥t♦✱ ◆❊❚❖ ✭✷✵✶✷✮ ❝♦♠❡♥t❛ q✉❡ ❝♦♠ ♦ ❛✉♠❡♥t♦ ❞♦s ✈♦❧✉♠❡s ❞❡ ❝❛r❣❛s ♥♦s ú❧t✐♠♦s
❛♥♦s✱ ❛ ❢❡rr♦✈✐❛ ♣❛ss♦✉ ❛ s❡r ✉♠❛ ❡s❝♦❧❤❛ r❡♥tá✈❡❧✱ ♣♦✐s ♦ ❝✉st♦ ♣❛r❛ ❣r❛♥❞❡s ❝❛r❣❛s ❡ ❧♦♥❣❛s
❞✐stâ♥❝✐❛s t♦r♥❛✲s❡ ♠❡♥♦r s❡ ❝♦♠♣❛r❛❞♦ ❛♦ r♦❞♦✈✐ár✐♦✳ ❆❧é♠ ❞❡ ❞❡s♣❡r❞✐ç❛r ♠❡♥♦s ♣r♦❞✉t♦
❞✉r❛♥t❡ ♦ tr❛♥s♣♦rt❡✱ t❛♠❜é♠ ❝♦♥s♦♠❡ ♠❡♥♦s ó❧❡♦ ❞ís❡❧✴❝❛r❣❛·q✉✐❧ô♠❡tr♦✳
◆♦ q✉❡ ❞✐③ r❡s♣❡✐t♦ ❛♦ ❡st❛❞♦ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✱ ♦ ♣♦❧♦ ❛❣r♦♣❡❝✉ár✐♦✱ ❧♦❝❛❧✐③❛❞♦ ♥❛
r❡❣✐ã♦ ♦❡st❡✱ ♣♦ss✉✐ ❝❡r❝❛ ❞❡ ✸✹✵✵ ✐♥❞ústr✐❛s✱ q✉❡ ❡♠♣r❡❣❛♠ ♠❛✐s ❞❡ ✶✵✵ ♠✐❧ tr❛❜❛❧❤❛❞♦r❡s
✭❋■❊❙❈✱ ✷✵✶✹✮✳ ❙❡♥❞♦ r❡s♣♦♥sá✈❡❧ t❛♠❜é♠ ♣♦r ❝❡r❝❛ ❞❡ ✷✼✪ ❞❛ ❡①♣♦rt❛çã♦ ❜r❛s✐❧❡✐r❛ ❞❡
❢r❛♥❣♦ ❡ ❞❡t❡♥t♦r❛ ❞❡ ✶✼✪ ❞♦ r❡❜❛♥❤♦ ❞❡ s✉í♥♦s ❞♦ ♣❛ís ✭❈❊P❆✱ ✷✵✶✺✮✳ ❖s ❣r❛♥❞❡s ❢r✐❣♦rí✜❝♦s
❝♦♥str✉í❞♦s ♥❛ r❡❣✐ã♦ ❡ ♣r♦♣♦r❝✐♦♥❛♠ ❛ ❝♦♥s♦❧✐❞❛çã♦ ❞❡ ❣r❛♥❞❡s ❧♦t❡s ❞❡ ❝❛r❣❛✳
P❛r❛ ❚❊❘❯❊▲❀ ❈❖❘❚❊❩❀ ❋■▲❍❖ ✭✷✵✵✵✮ ♦ ✉s♦ ❞❡ ❝♦♥tê✐♥❡r❡s ❢r✐❣♦r✐✜❝❛❞♦s ♣❛r❛ ♦ tr❛♥s✲
♣♦rt❡ ❞❡ ♣r♦❞✉t♦s ❛❣rí❝♦❧❛s ❡ ❝❛r♥❡s✱ ♣❡r♠✐t❡ q✉❡ ♦ ♣r♦❞✉t♦ s❡❥❛ tr❛♥s♣♦rt❛❞♦ ❞❡♥tr♦ ❞❛s
❝♦♥❞✐çõ❡s s❛♥✐tár✐❛s ❡s♣❡❝✐✜❝❛❞❛s✳ P❛r❛ ❇❆▲▲❖❯ ✭✷✵✵✻✮ ♦ ✉s♦ ❞♦ ❝♦♥tê✐♥❡r s✉❣❡r❡ ❛ ♣♦ss✐❜✐✲
❧✐❞❛❞❡ ❞❡ tr❛♥s♣♦rt❡ ✉t✐❧✐③❛♥❞♦ ❛ ♠✉❧t✐♠♦❞❛❧✐❞❛❞❡✱ ♦♥❞❡ s❡ ❛♣r♦✈❡✐t❛ ❞❛s ✈❛♥t❛❣❡♥s ❞❡ ❝❛❞❛
♠♦❞♦✱ ❞✐♠✐♥✉✐♥❞♦ ❛ ✈❛❣❛r♦s✐❞❛❞❡ ♥♦ tr❛♥s♣♦rt❡✳
❈♦♥❢♦r♠❡ ❱❆▲❊◆❚❊ ❡t ❛❧✳ ✭✷✵✶✺✮ ✉♠❛ ♠❛✐♦r ❡✜❝✐ê♥❝✐❛ ♥♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s r❡s✉❧t❛
❡♠ ♠❡♥♦r❡s ❝✉st♦s ❧♦❣íst✐❝♦s ❡ t❛♠❜é♠✱ ❡♠ ♣r❡ç♦s ❞❡ ♣r♦❞✉t♦s ♠❛✐s ❝♦♠♣❡t✐t✐✈♦s✳ P❛r❛ ✐ss♦✱ é
♥❡❝❡ssár✐♦ ❝♦♥❤❡❝❡r té❝♥✐❝❛s ❡ ♠♦❞❡❧♦s ♣r♦♣♦st♦s ♣❡❧❛ ❡♥❣❡♥❤❛r✐❛ ❞❡ trá❢❡❣♦ ❡ ♣❡❧♦ ♣❧❛♥❡❥❛♠❡♥t♦
✶
❞❡ tr❛♥s♣♦rt❡s✳
❖ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s ❝♦♥❞✉③ ❡ss❡ ♣r♦❜❧❡♠❛ ❝♦♠♣❧❡①♦ ❞❡ ❢♦r♠❛ ♠❛✐s s✐♠♣❧✐✜❝❛❞❛✱ ♣❡r✲
♠✐t✐♥❞♦ ❛ ✐♥t❡r♣r❡t❛çã♦ ❡ ❛♥á❧✐s❡ ❞❡ ❝❛❞❛ ❞♦s ♣r♦❝❡ss♦s ❞❛ s❡q✉ê♥❝✐❛✳ ❖s ❝r✐tér✐♦s ❞❡ ✐♠♣❡❞â♥❝✐❛
✉t✐❧✐③❛❞♦s ♣❛r❛ r❡❛❧♦❝❛r ❛s ✈✐❛❣❡♥s sã♦ r❡❧❛t✐✈♦s ❛♦ ❝✉st♦ ❞❡ tr❛♥s♣♦rt❡ ✈❛r✐á✈❡❧ ✭❝♦♠❜✉stí✈❡❧✮
❡ ✉♠ ❝✉st♦ ✜①♦ ✭t❛①❛ ❞❡ tr❛♥s❜♦r❞♦✮✳
❖ ✉s♦ ❞❡ s♦❢t✇❛r❡s ❙■● ♣♦ss✐❜✐❧✐t❛ ♦ ♠❛♥✉s❡✐♦ ❞❡ ❢♦r♠❛ ♦r❣❛♥✐③❛❞❛ ❡ ♣rát✐❝❛ ❞❛s ✐♥❢♦r♠❛✲
çõ❡s ❣❡♦rr❡❢❡r❡♥❝✐❛❞❛s ♦❜t✐❞❛ ♥♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞❡ ór❣ã♦s ♣ú❜❧✐❝♦s✳ ❖s ♣r♦❝❡ss♦s ❞❡ tr❛t❛♠❡♥t♦
❞❡ ❢❡✐çõ❡s ✈❡t♦r✐❛✐s ❞❛ ♠❛❧❤❛ r♦❞♦✈✐ár✐❛ ♣❡r♠✐t❡ ❛tr✐❜✉✐r ❝❛r❛❝t❡ríst✐❝❛s q✉❡ ♦❜❥❡t✐✈❛♠ s✐♠✉❧❛r
♦ ♠♦❞❡❧♦ ❝♦♥❥✉♥t❛♠❡♥t❡ ❛♦s s♦❢t✇❛r❡s ❞❡ trá❢❡❣♦✳
✶✳✶ ❏✉st✐✜❝❛t✐✈❛
P❛r❛ ✭❘❖❉❘■●❯❊❙✱ ✷✵✵✾✮✱ ✉♠ ❢❛t♦r r❡❧❡✈❛♥t❡ ♣❛r❛ ❛ rá♣✐❞❛ ❞✐ss❡♠✐♥❛çã♦ ❞❛ ✐♥❢r❛❡str✉t✉r❛
r♦❞♦✈✐ár✐❛ ♥♦ ❇r❛s✐❧ é ♦ ♠❡♥♦r ❝✉st♦ ❞❡ ✐♠♣❧❛♥t❛çã♦ ❡♠ r❡❧❛çã♦ ❛♦ s✐st❡♠❛ ❢❡rr♦✈✐ár✐♦✳ ❖
❛✉t♦r ❛✐♥❞❛ ❛✜r♠❛ q✉❡✱ q✉❛♥❞♦ s❡ tr❛t❛ ❞❡ ❣r❛♥❞❡ ✈♦❧✉♠❡ ❞❡ ❝❛r❣❛ ❡ ❞✐stâ♥❝✐❛s ♠❛✐♦r❡s ❞❡ ✺✵✵
q✉✐❧ô♠❡tr♦s✱ ♦ ❝✉st♦ ❞❡ ♦♣❡r❛çã♦ ❞❛ ❢❡rr♦✈✐❛ é ♠❡♥♦r ❡♠ r❡❧❛çã♦ ❛♦ r♦❞♦✈✐❛s✱ ❛❧é♠ ❞❡ ❣r❛♥❞❡
❡✜❝✐ê♥❝✐❛ ❡♥❡r❣ét✐❝❛✳ ▲♦❣♦✱ ❛ ♠❛tr✐③ ❞❡ tr❛♥s♣♦rt❡s ❞❡ ❝❛r❣❛ ❜r❛s✐❧❡✐r❛ ✭q✉❡ s❡❣✉♥❞♦ ✭❈◆❚✱
✷✵✶✺✮✱ ❝♦♥t❛ ❝♦♠ ✻✶✪ ❞❡ ✉s♦ ❞❛s r♦❞♦✈✐❛s ❡ ✷✵✱✼✪ ❡♠ ❢❡rr♦✈✐❛s✮ t♦r♥❛✲s❡ ♥♦ ♠í♥✐♠♦ ✐♥❝♦❡r❡♥t❡
❝♦♠ ♦ ♣♦t❡♥❝✐❛❧ ❞♦ s✐st❡♠❛ ❢❡rr♦✈✐ár✐♦✱ t❡♥❞♦ ❡♠ ✈✐st❛ q✉❡ ♦ ❇r❛s✐❧ é ♦ q✉✐♥t♦ ♠❛✐♦r ♣❛ís ❞♦
♠✉♥❞♦ ❡♠ ❡①t❡♥sã♦ t❡rr✐t♦r✐❛❧✳ ❊ss❛ ❞✐❝♦t♦♠✐❛ ❞❡s♣❡rt♦✉ ❛ ❝✉r✐♦s✐❞❛❞❡ ❞♦ ♣♦rq✉ê ♥ã♦ ❡①♣❧♦r❛r
❞❡ ❢♦r♠❛ té❝♥✐❝❛ ❡ ♣rát✐❝❛ ♦ s✐st❡♠❛ ❢❡rr♦✈✐ár✐♦✳
❆ ❡♥❣❡♥❤❛r✐❛ ❞❡ trá❢❡❣♦ ❛♣r❡s❡♥t❛✱ ❛tr❛✈és ❞❛s ❧✐t❡r❛t✉r❛s✱ ❞✐✈❡rs❛s té❝♥✐❝❛s ❞❡ ♠♦❞❡❧❛❣❡♠
❞❡ tr❛♥s♣♦rt❡✳ ❈♦♠ ❡ss❛s ❢❡rr❛♠❡♥t❛s ♦s ❡♥❣❡♥❤❡✐r♦s ♣♦❞❡♠ ❛♥❛❧✐s❛r✱ ❡①❡r❝✐t❛r ❡ q✉❛♥t✐✜❝❛r
❞✐❢❡r❡♥t❡s ❝❡♥ár✐♦s✱ ❝♦♥✈❡r❣✐♥❞♦ ♣❛r❛ ❛q✉❡❧❡ q✉❡ ♠❡❧❤♦r s❛t✐s❢❛③ ❛ s✐t✉❛çã♦✳
✶✳✷ ❖❜❥❡t✐✈♦s
✶✳✷✳✶ ❖❜❥❡t✐✈♦ ❣❡r❛❧
❆♥❛❧✐s❛r ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦ ✢✉①♦ ❞♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s ❞❡ ✶✵✵✵ t♦♥❡❧❛❞❛s ❞❡ ❝❛r♥❡ ❞❡
❢r❛♥❣♦s ❡ s✉í♥♦s ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❛♣ós ✐♠♣❧❛♥t❛çã♦ ❞❡ ✉♠ s✐st❡♠❛ ❢❡rr♦✈✐ár✐♦✱ ✉t✐❧✐③❛♥❞♦
♠♦❞❡❧❛❣❡♠ ♠❛❝r♦s❝ó♣✐❝❛✳
✷
✶✳✷✳✷ ❖❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s
❈♦♠♦ ♦❜❥❡t✐✈♦s ❡s♣❡❝í✜❝♦s sã♦ ❝♦❧♦❝❛❞♦s✿
• ❡st✉❞♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦s s✐st❡♠❛s r♦❞♦✈✐ár✐♦ ❡ ❢❡rr♦✈✐ár✐♦❀
• ❡st✉❞♦ ❞♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s ❞❡ tr❛♥s♣♦rt❡❀
• ❧❡✈❛♥t❛♠❡♥t♦ ❞❡ ❞❛❞♦s ❞❛ ár❡❛ ❞❡ ❡st✉❞♦s ♥❡❝❡ssár✐♦s ♣❛r❛ r❡❛❧✐③❛r ♦ ♠♦❞❡❧♦❀
• ❡st✉❞♦ ❞❡ ✏s♦❢t✇❛r❡s✑ ♣❛r❛ tr❛t❛♠❡♥t♦ ❞❡ ❞❛❞♦s ❡ ♠♦❞❡❧❛❣❡♠ ❞♦ trá❢❡❣♦❀
• ❡❧❛❜♦r❛çã♦ ❞❡ ✉♠ ♠♦❞❡❧♦ ♣❛r❛ ❛♥á❧✐s❡ ❞❡ ❞✐❢❡r❡♥t❡s ❝❡♥ár✐♦s❀
• ❝♦♠♣❛r❛çã♦ ❡♥tr❡ ❞✐❢❡r❡♥t❡s ❝❡♥ár✐♦s✳
✸
✷ ❘❡✈✐sã♦ ❜✐❜❧✐♦❣rá✜❝❛
❈❛❞❛ s✐st❡♠❛ ❞❡ tr❛♥s♣♦rt❡ ♣♦ss✉✐ ❝❛r❛❝t❡ríst✐❝❛s ❞✐st✐♥t❛s q✉❡ ♦s ❢❛③❡♠ ❝♦♠♣❡t✐t✐✈♦s ♣❛r❛
❝❡rt❛s s✐t✉❛çõ❡s✳ ❊♥tr❡ ♦s s✐st❡♠❛s t❡rr❡str❡s✱ ♦s s✐st❡♠❛s r♦❞♦✈✐ár✐♦ ❡ ❢❡rr♦✈✐ár✐♦ sã♦ ♦s q✉❡
♠❛✐s s❡ ❞❡st❛❝❛♠ ♥❛ ♠❛tr✐③ ❞❡ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛ ❜r❛s✐❧❡✐r❛✳ ❆ss✐♠✱ s❡rá ❛❜♦r❞❛❞♦ ❡♥tã♦ ❡st❡s
❞♦✐s ♠♦❞♦s ❞❡ tr❛♥s♣♦rt❡s✳
❙❡❣✉♥❞♦ P❆■❱❆ ✭✶✾✾✾✮✱ ♥♦ q✉❡ s❡ tr❛t❛ ❞❡ ♣❧❛♥❡❥❛♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡✱ ❛ ✉t✐❧✐③❛çã♦ ❞♦s
♠♦❞❡❧♦s tr❛❞✐❝✐♦♥❛✐s é ❡①t❡♥s❛♠❡♥t❡ ❛❜♦r❞❛❞❛ ♥❛ ❧✐t❡r❛t✉r❛ té❝♥✐❝❛✳ P❛r❛ r❡❛❧✐③❛r ❡ ❝❛❧✐❜r❛r
❡ss❡s ♠♦❞❡❧♦s sã♦ ♥❡❝❡ssár✐♦s ♣❡sq✉✐s❛s ❞❡ trá❢❡❣♦✱ ❝♦♠♦ ❢♦r♠❛ ❞❡ ♦❜t❡♥çã♦ ❞❡ ❞❛❞♦s✳ ❆❧✲
❣✉♥s ♣r♦❣r❛♠❛s ❝♦♠♣✉t❛❝✐♦♥❛✐s ❣❡r❡♥❝✐❛♠ ❡ss❡s ❞❛❞♦s ❞❡ ❢♦r♠❛ ♣rát✐❝❛✱ ❛❧é♠ ❞❡ ❛❧❣✉♥s ❞❡❧❡s
✐♥t❡r♣r❡t❛r ♦s ❞❛❞♦s ❡ ❛♣❧✐❝❛r ♦ ♣ró♣r✐♦ ♠♦❞❡❧♦✳
✷✳✶ ❙✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡
❖ tr❛♥s♣♦rt❡ ❡stá ❞✐r❡t❛♠❡♥t❡ r❡❧❛❝✐♦♥❛❞♦ ❛♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❝✐✈✐❧✐③❛çã♦✱ ✐♥t❡❣r❛♥❞♦ ❛
s♦❝✐❡❞❛❞❡ ❝♦♠♦ ✉♠ t♦❞♦✳ ❊♠ â♠❜✐t♦ ❡❝♦♥ô♠✐❝♦✱ s❡r✈❡ ❝♦♠♦ ✐♥str✉♠❡♥t♦ ❜ás✐❝♦ ♣❛r❛ tr♦❝❛ ❞❡
♠❡r❝❛❞♦r✐❛s ❡♥tr❡ r❡❣✐õ❡s ♣r♦❞✉t♦r❛s ❡ ❝♦♥s✉♠✐❞♦r❛s ✭❘❖❉❘■●❯❊❙✱ ✷✵✵✾✮✳
❖s ✈❡í❝✉❧♦s r❡s♣♦♥sá✈❡✐s ♣❡❧♦ tr❛♥s♣♦rt❡✱ ♣❛r❛ ❝✉♠♣r✐r❡♠ s❛t✐s❢❛t♦r✐❛♠❡♥t❡ s✉❛s ❢✉♥çõ❡s✱
♥❡❝❡ss✐t❛♠ ❞❡s❧♦❝❛r✲s❡ s♦❜r❡ s✉♣♦rt❡s ❢ís✐❝♦s✱ ❡♠ ❛♠❜✐❡♥t❡ t❡rr❡str❡✱ ❤í❞r✐❝♦✱ ❛ér❡♦✱ ❛tr❛✈és ❞❡
r♦t❛s ♣ré✲❡st❛❜❡❧❡❝✐❞❛s✱ ✐st♦ é✱ ❛s ✈✐❛s ❞❡ tr❛♥s♣♦rt❡✳ P❛r❛ ❝❛❞❛ ❛♠❜✐❡♥t❡ ❞✐❢❡r❡♥t❡ ❡①✐st❡ ✉♠
♠♦❞♦ ♣❛rt✐❝✉❧❛r ❞❡ ❡①❡❝✉çã♦ ❞♦ tr❛♥s♣♦rt❡✱ ✐st♦ é✱ ✉♠ ❞✐❢❡r❡♥t❡ ✏s✐st❡♠❛ ❞❡ tr❛♥s♣♦rt❡✑ ✭◆❊❚❖✱
✷✵✶✷✮✳
❙❡❣✉♥❞♦ ✭❚❊❉❊❙❈❖ ❛♣✉❞ ▼♦r❧♦❦ ✶✾✼✽✮✱ s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ sã♦ ❞❡✜♥✐❞♦s ❝♦♠♦ s❡♥❞♦
✉♠ ❝♦♥❥✉♥t♦ ❞❡ ❡❧❡♠❡♥t♦s ❡ ❝♦♠♣♦♥❡♥t❡s q✉❡ ❢♦r♥❡❝❡♠ ❡ ❞✐r✐❣❡♠ ❛çõ❡s ♣❛r❛ ♣❡r♠✐t✐r q✉❡
♣❡ss♦❛s ❡ ❜❡♥s s❡ ♠♦✈✐♠❡♥t❡♠✳ ❆s ✈✐❛s✱ ✈❡í❝✉❧♦s✱ s✐♥❛❧✐③❛çã♦ ❡ t❡r♠✐♥❛✐s✱ sã♦ ❡①❡♠♣❧♦s ❞❡ss❡s
❝♦♠♣♦♥❡♥t❡s✳
❉❡ ❛❝♦r❞♦ ❝♦♠ ❱❆▲❊◆❚❊❀ P❆❙❙➪●▲■❆❀ ◆❖❱❆❊❙ ✭✶✾✾✼✮✱ ❛ ❡s❝♦❧❤❛ ❞♦ s✐st❡♠❛ ❞❡ tr❛♥s✲
♣♦rt❡s ✈❛r✐❛ ❝♦♠ ♦ ♣❡rí♦❞♦ ❞❛ ✈✐❛❣❡♠✱ t✐♣♦s ❞❡ ❝❛r❣❛✱ ❝✉st♦✱ ❞✐stâ♥❝✐❛ ❡ ❞❛ ♥❡❝❡ss✐❞❛❞❡ ❞♦s
❝❧✐❡♥t❡s ❡ ♣r♦❝❡ss❛❞♦r❡s✳ ❈♦♠♦ ♦ ❝✉st♦ ❞❛ ❞✐str✐❜✉✐çã♦ ❞❛ ♣r♦❞✉çã♦ é ✐♥❝❧✉s❛ ♥♦ ♣r❡ç♦ ✜♥❛❧ ❞❛
♠❡r❝❛❞♦r✐❛✱ ❛ ❞✐♠✐♥✉✐çã♦ ❞♦s ❝✉st♦s ❞❡ tr❛♥s♣♦rt❡ t♦r♥❛✲s❡ ✉♠❛ ✈❛r✐á✈❡❧ ❡str❛té❣✐❝❛✳
✹
✷✳✶✳✶ ❙✐st❡♠❛ r♦❞♦✈✐ár✐♦
❉❡ ❛❝♦r❞♦ ❝♦♠ ❘❖❉❘■●❯❊❙ ✭✷✵✵✾✮✱ ♦ tr❛♥s♣♦rt❡ r♦❞♦✈✐ár✐♦ é ✉♠ ❞♦s ♠❛✐s s✐♠♣❧❡s ❡ ❡✜❝✐❡♥t❡s✱
❥á q✉❡ ♥❡❝❡ss✐t❛ s♦♠❡♥t❡ ❞❡ r♦❞♦✈✐❛s✳ ❆ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ s❡r✈✐ç♦ ❞❡ ❡♥tr❡❣❛ ❢r❛❝✐♦♥❛❞♦ ✧♣♦rt❛
❛ ♣♦rt❛✧✱ ♠❛✐♦r ❞✐s♣♦♥✐❜✐❧✐❞❛❞❡ ❞❡ ✈✐❛s ❞❡ ❛❝❡ss♦✱ r❛♣✐❞❡③ ♥❛ ❡♥tr❡❣❛✱ ❡♠❜❛rq✉❡s ❞❡ ♣❡q✉❡♥❛s
❝❛r❣❛s✱ ❢❛❝✐❧✐❞❛❞❡ ♥❛ s✉❜st✐t✉✐çã♦ ❞♦ ✈❡í❝✉❧♦✱ sã♦ ❡❧❡♥❝❛❞♦s ❝♦♠♦ ✈❛♥t❛❣❡♥s ♣❡❧♦ ❛✉t♦r✳
❱❆▲❊◆❚❊ ✭✷✵✶✸✮ ❛✜r♠❛ q✉❡ ♣❡❧❛ ❡❧❡✈❛❞❛ ✢❡①✐❜✐❧✐❞❛❞❡ ❞♦ ♠♦❞♦ q✉❛♥t♦ ❛ ❡s❝♦❧❤❛ ❞❡ r♦t❛s
❡ ❤♦rár✐♦s✱ é ✐♥❞✐❝❛❞♦ ♣❛r❛ ❞✐str✐❜✉✐çõ❡s ✉r❜❛♥❛s ❡ ♣❛r❛ ♣❡q✉❡♥❛s ❡ ♠é❞✐❛s ❞✐stâ♥❝✐❛s✳ ❈♦♥✲
❢♦r♠❡ ❝♦♥st❛ ❡♠ ❘❖❉❘■●❯❊❙ ✭✷✵✵✾✮✱ ♣❡sq✉✐s❛s ✐♥t❡r♥❛❝✐♦♥❛✐s ❝♦♠♣r♦✈❛♠ q✉❡ ♣❛r❛ ❞✐stâ♥❝✐❛s
♠❛✐♦r❡s ❞❡ ✺✵✵ q✉✐❧ô♠❡tr♦s✱ ♦ ♠♦❞♦ r♦❞♦✈✐ár✐♦ t♦r♥❛✲s❡ ❛♥t✐❡❝♦♥ô♠✐❝♦✱ ✈✐st♦ q✉❡ ♦ ❝♦♥s✉♠♦
❞❡ ❝♦♠❜✉stí✈❡❧ ✭❧✐tr♦s✴❚❑❯✮ ❞♦s ✈❡í❝✉❧♦s é ❡❧❡✈❛❞♦ ✳
❖ ♣❛✈✐♠❡♥t♦ ❞❡ r♦❞❛❣❡♠ é ❝♦♥st✐t✉í❞♦ ❞❡ ♠ú❧t✐♣❧❛s ❝❛♠❛❞❛s ❞❡ ❡s♣❡ss✉r❛ ✜♥✐t❛s q✉❡
♦❜❥❡t✐✈❛♠ ♣r♦♣✐❝✐❛r ❛♦ ✉s✉ár✐♦ ❜♦❛s ❝♦♥❞✐çõ❡s ❞❡ r♦❧❛♠❡♥t♦ ❝♦♠ ❝♦♥❢♦rt♦ ❡ s❡❣✉r❛♥ç❛ ✭❇❊❘✲
◆❯❈❈■ ❡t ❛❧✳✱ ✷✵✵✻✮✳ ❖ ❝✉st♦ ❞❡ ✐♠♣❧❛♥t❛çã♦ ❞❡ss❛ ✐♥❢r❛❡str✉t✉r❛✱ s❡❣✉♥❞♦ ❘❖❉❘■●❯❊❙
✭✷✵✵✾✮✱ é r❡❧❛t✐✈❛♠❡♥t❡ ❜❛✐①♦✳ ❊♥tr❡t❛♥t♦ ❡ss❡ t✐♣♦ ❞❡ tr❛♥s♣♦rt❡ r❡q✉❡r ♠❛♥✉t❡♥çã♦ ❝♦♥st❛♥t❡
❞❛ ✈✐❛✱ ✉♠❛ ✈❡③ q✉❡ ♦ ♣❛✈✐♠❡♥t♦ s♦❢r❡ sér✐♦s ❞❛♥♦s ❝♦♠ ♦ s♦❜r❡♣❡s♦ ❞♦s ✈❡í❝✉❧♦s ❞❡ ❝❛r❣❛✳
❖ ♠❡s♠♦ ❛✉t♦r ❛✜r♠❛ q✉❡ ♣♦r ♣r❡ssã♦ ❞❛s ♠♦♥t❛❞♦r❛s✱ ♦ ❧✐♠✐t❡ ❞❡ ♣❡s♦ ♣♦r ❡✐①♦ t❡♠ s✐❞♦
✢❡①✐❜✐❧✐③❛❞♦✳ ❊♠ ✶✾✻✽✱ ♦ ❧✐♠✐t❡ ❡r❛ ❞❡ ✺✱✵ t♦♥❡❧❛❞❛s ♣♦r ❡✐①♦ ❞❡ r♦❞❛ s✐♠♣❧❡s✱ ❤♦❥❡ ❛ ❝❛r❣❛
❧✐♠✐t❡ s✉❜✐✉ ♣❛r❛ ✻✱✸ t♦♥❡❧❛❞❛s✳ ❉❡ss❡ ♠♦❞♦✱ ♣❛r❛ r❡st❛✉r❛r ✶✱✵ ❦♠ ❞❡ r♦❞♦✈✐❛ ♣❛✈✐♠❡♥t❛❞❛
sã♦ ❣❛st♦s ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ❘✩✶✵✵ ♠✐❧✳
❙❡❣✉♥❞♦✱ ❇❆▲▲❖❯ ✭✷✵✵✻✮✱ ♦s ❝✉st♦s ✜①♦s sã♦ ♠❛✐s ❜❛✐①♦s ❞❡♥tr❡ ♦s tr❛♥s♣♦rt❛❞♦r❡s✱ ♣♦✐s
❛s ❡♠♣r❡s❛s ❞❡ ❢r❡t❡ ♥ã♦ sã♦ ❞♦♥❛s ❞❛ r♦❞♦✈✐❛ q✉❡ ✉t✐❧✐③❛♠✳
❆◆❚❋ ✭✷✵✶✶✮ ♠♦str❛✱ ❛tr❛✈és ❞♦ ❣rá✜❝♦ ❞❛ ❋✐❣✉r❛ ✶✱ ♦ ♣r❡ç♦ ❞♦s ❢r❡t❡s r♦❞♦✈✐ár✐♦s ✭✈❡r❞❡✮✱
❡ ♦ ❝✉st♦ ♣❛❞rã♦ ♠é❞✐♦ ❞♦ tr❛♥s♣♦rt❛❞♦r ♣❛r❛ r❡❛❧✐③❛r ♦ s❡r✈✐ç♦ ✭✈❡r♠❡❧❤♦✮✳ P❛r❛ ❧♦♥❣❛s
❞✐stâ♥❝✐❛s ♦ ♣r❡ç♦ ❞♦ ❢r❡t❡ é ♠❛♥t✐❞♦ ❡♠ ✈❛❧♦r❡s ♠✉✐t♦ ❜❛✐①♦s t♦r♥❛♥❞♦ ♦ s✐st❡♠❛ r♦❞♦✈✐ár✐♦
❝♦♠♣❡t✐t✐✈♦✱ ♦ q✉❡ ✐♠♣❡❞❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ♦✉tr♦s ♠♦❞♦s ❞❡ tr❛♥s♣♦rt❡✳
❆ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s ❧✐♥❤❛s é ✐♥t❡r♣r❡t❛❞❛ ❝♦♠♦ ✉♠❛ ♠❛r❣❡♠ ❞❡ ❧✉❝r♦ ❞♦ tr❛♥s♣♦rt❛❞♦r✳
❆ss✐♠✱ ♣❛r❛ ❝♦♠♣❡♥s❛r ❛ ♣❡q✉❡♥❛ ❛rr❡❝❛❞❛çã♦ ❡♠ ✈✐❛❣❡♥s ❧♦♥❣❛s✱ s✉r❣❡♠ ❛❧t❡r♥❛t✐✈❛s ❝♦♠♦✿
r❡❞✉çã♦ ❞❛ ♠❛♥✉t❡♥çã♦ ❞♦ ✈❡í❝✉❧♦✱ ❥♦r♥❛❞❛ ❡①❝❡ss✐✈❛ ❞❡ tr❛❜❛❧❤♦✱ s♦❜r❡♣❡s♦ ♥♦ ❝❛rr❡❣❛♠❡♥t♦✱
r❡s✉❧t❛♥❞♦ ❡♠ ✉♠ ❛✉♠❡♥t❛♥❞♦ ♦s r✐s❝♦s ❞❛ ✈✐❛❣❡♠ ✭❆◆❚❋✱ ✷✵✶✶✮✳
❖s r✐s❝♦s q✉❡ ♦ ❝❛♠✐♥❤♦♥❡✐r♦ ❡♥❢r❡♥t❛ ♣❛r❛ r❡❛❧✐③❛r ❛ ✈✐❛❣❡♠ ❝♦♠♣❡t✐t✐✈❛ ❡♠ ❧♦♥❣❛s
❞✐stâ♥❝✐❛s✱ ♠♦str❛ q✉❡ ❡ss❡ s✐st❡♠❛ ❞❡ tr❛♥s♣♦rt❡ ♥ã♦ é ♦ ✐❞❡❛❧ ♣❛r❛ ✈✐❛❣❡♥s ❝♦♠ ❡ss❛s ❝❛r❛❝✲
t❡ríst✐❝❛s✳
✺

♦ t❡♠♣♦ ❞❡ ✈✐❛❣❡♠ ♣♦❞❡ t♦r♥❛r✲s❡ ✐rr❡❣✉❧❛r✳
◆❊❚❖ ✭✷✵✶✷✮ ❝✐t❛ q✉❡ ❛ s✉♣❡r❡str✉t✉r❛ é ❝♦♠♣♦st❛ ♣♦r✿ tr✐❧❤♦s✱ ❝✉❥❛ ❞✐stâ♥❝✐❛ ❡♥tr❡
❛s ❢❛❝❡s ✐♥t❡r♥❛s é ❞❡✜♥✐❞❛ ❝♦♠♦ ❜✐t♦❧❛❀ ❞♦r♠❡♥t❡s✱ ❡str✉t✉r❛s ♦♥❞❡ s❡ ❛♣♦✐❛♠ ♦s tr✐❧❤♦s ♣♦✲
❞❡♥❞♦ ❡st❡s s❡r❡♠ ❞❡ ♠❛❞❡✐r❛✱ ❝♦♥❝r❡t♦ ♦✉ ❛ç♦✱ ❡ ♣❡❧♦ ❧❛str♦ ❞❡ ♠❛t❡r✐❛❧ ❝♦♠ ❛s ♣r♦♣r✐❡❞❛❞❡s
❛❞❡q✉❛❞❛s✱ ♣♦❞❡♥❞♦ s❡r ❝❛s❝❛❧❤♦✱ ❜r✐t❛ ♦✉ ❡s❝ór✐❛✳ ❊ss❡s três ❡❧❡♠❡♥t♦s ❝♦♥st✐t✉❡♠ ❛ ❝❤❛♠❛
✈✐❛ ♣❡r♠❛♥❡♥t❡✳ ❊st❛✱ s❡❣✉♥❞♦ ♦ ❛✉t♦r✱ s❡ ❛♣♦✐❛ ♥❛ ♣❧❛t❛❢♦r♠❛ r♦❞♦✈✐ár✐❛ ♦✉ ✏❝♦r♦❛ ❞♦ ❧❡✐t♦
❢❡rr♦✈✐ár✐♦✑✱ q✉❡ s❡r✐❛ ❛ s✉♣❡r❢í❝✐❡ r❡s✉❧t❛♥t❡ ❞❛ t❡rr❛♣❧❡♥❛❣❡♠✳ ◆❛ ❊✉r♦♣❛ ❥á ❡①✐st❡♠ ✈✐❛s
♣❡r♠❛♥❡♥t❡s ❝♦♠♣♦st❛s s♦♠❡♥t❡ ♣♦r tr✐❧❤♦s ❛♣♦✐❛❞♦s ❡♠ ❧❛❥❡s✳
❖s ❝r✐tér✐♦s ♣❛r❛ ❡❧❛❜♦r❛r ♦ tr❛ç❛❞♦✱ ❡♥❝❛r❡❝❡♠ ♦ ❝✉st♦ ❞❡ ✐♠♣❧❛♥t❛çã♦ ❞♦ ♠♦❞♦ ❢❡rr♦✈✐á✲
r✐♦✱ t♦r♥❛♥❞♦✲♦ r❡❧❛t✐✈❛♠❡♥t❡ ❝❛r♦✭❱❆▲❊◆❚❊✱ ✷✵✶✸✮✳ ❖ ♣r♦❥❡t♦ ❣❡♦♠étr✐❝♦ ❞❛ ❢❡rr♦✈✐❛ ❡①✐❣❡
❝✉r✈❛s ❝♦♠ r❛✐♦s ❣r❛♥❞❡ ❡ r❛♠♣❛s ❝♦♠ ❛té ✵✱✺✪ ❞❡ ✐♥❝❧✐♥❛çã♦ ✭❝♦♠♦ r❡❣r❛ ❣❡r❛❧✮✱ ❞❡♣❡♥❞❡♥❞♦
❞❛ ❝❛r❣❛ tr❛♥s♣♦rt❛❞❛ ♣♦❞❡✲s❡ ❛❧t❡r❛r ❡ss❡ ❧✐♠✐t❡✱ ❛ ♠á①✐♠❛ ✐♥❝❧✐♥❛çã♦ q✉❡ ❝♦♥❢❡r❡ ❛❞❡rê♥❝✐❛
tr✐❧❤♦✴r♦❞❛ é ✸✱✵✪ ✭❊❙❱❊▲❉✱ ✷✵✵✶✮✳
❆ ❚❛❜❡❧❛ ✶ ♠♦str❛ ✉♠ ❝♦♠♣❛r❛t✐✈♦ ❡♥tr❡ ♦s s✐st❡♠❛s r♦❞♦✈✐ár✐♦ ❡ ❢❡rr♦✈✐ár✐♦s s♦❜r❡ ❝♦♥✲
s✉♠♦ ❞❡ ó❧❡♦ ❞✐❡s❡❧ ♣❛r❛ tr❛♥s♣♦rt❛r ✉♠❛ t♦♥❡❧❛❞❛ ❡♥tr❡ ❞✐❢❡r❡♥t❡s ❞✐stâ♥❝✐❛s✳
❚❛❜❡❧❛ ✶✿ ❚❛❜❡❧❛ ❝♦♠♣❛r❛t✐✈❛ ❞❡ ❝♦♥s✉♠♦ ❞❡ ❝♦♠❜✉stí✈❡❧ ♣♦r ❞✐stâ♥❝✐❛✳ ❋♦♥t❡✿ ◆❊❚❖ ✭✷✵✶✷✮✳
❙✐st❡♠❛ ❘♦❞♦✈✐ár✐♦ ❋❡rr♦✈✐ár✐♦ ❉✐❢❡r❡♥ç❛
❉✐stâ♥❝✐❛ ❚♦t❛❧ ❧✐tr♦s ▲✐tr♦s✴❚♦♥ ❚♦t❛❧ ❧✐tr♦s ▲✐tr♦s✴❚♦♥ ❚♦t❛❧ ❧✐tr♦s ▲✐tr♦s✴❚♦♥
✶✵✵ ✷✺✵✵ ✺ ✸✺✵ ✵✱✼ ✷✶✺✵ ✹✱✸
✹✵✵ ✶✵✵✵✵ ✷✵ ✶✹✵✵ ✷✱✽ ✽✻✵✵ ✶✼✱✷
✹✵✵✵ ✶✵✵✵✵✵ ✷✵✵ ✶✹✵✵✵ ✷✽ ✽✻✵✵ ✶✼✷
❆❧é♠ ❞❡ s❡r ✈❛♥t❛❥♦s♦ ✜♥❛♥❝❡✐r❛♠❡♥t❡✱ ♦ ❢❛t♦ ❞❛ ❛✉t♦♥♦♠✐❛ ✭❦♠✴❧✮ s❡r ♠❛✐♦r r❡✈❡❧❛ ✉♠❛
❝♦♥♦t❛çã♦ ❛♠❜✐❡♥t❛❧ ♣♦✐s ❤á ❡♠✐ssã♦ ❞❡ ♠❡♥♦s ♣♦❧✉❡♥t❡s ❛t♠♦s❢ér✐❝♦s✳ ❊ ❝♦♥❢♦r♠❡ ❛ ❞✐stâ♥❝✐❛
❛✉♠❡♥t❛✱ ❛ ❞✐❢❡r❡♥ç❛ ❞❡ ❧✐tr♦s ❞❡ ❝♦♠❜✉stí✈❡❧ ❝♦♥s✉♠✐❞♦s t❛♠❜é♠ ❛✉♠❡♥t❛✱ ❡✈✐❞❡♥❝✐❛♥❞♦ ❛
✈❛♥t❛❣❡♠ ❞♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦ s♦❜r❡ ♦ r♦❞♦✈✐ár✐♦ ♥♦ ❛s♣❡❝t♦ ❡❝♦♥ô♠✐❝♦ ❡ ❛♠❜✐❡♥t❛❧✳
✷✳✶✳✸ ▼✉❧t✐♠♦❞❛❧✐❞❛❞❡ ❡ ✉s♦ ❞❡ ❝♦♥tê✐♥❡r❡s
P❛r❛ ❇❆▲▲❖❯ ✭✷✵✵✻✮✱ ♠✉❧t✐♠♦❞❛❧✐❞❛❞❡ é q✉❛♥❞♦ ❞♦✐s ♦✉ ♠❛✐s ♠♦❞♦s ✐♥❞✐✈✐❞✉❛✐s ❞❡ tr❛♥s✲
♣♦rt❡ sã♦ ❡♥✈♦❧✈✐❞♦s ♣❛r❛ ✉♠❛ ú♥✐❝❛ ❡♥tr❡❣❛✳ ❆ tr♦❝❛ ❞❡ ❝❛r❣❛s ❡♥tr❡ ♠♦❞❛✐s ❞❡ tr❛♥s♣♦rt❡ é
❞❡♥♦♠✐♥❛❞❛ tr❛♥s❜♦r❞♦ ❞❡ ❝❛r❣❛✳ ❖ ❛✉t♦r ❝♦♠❡♥t❛ ❛✐♥❞❛ q✉❡ ✉♠❛ t♦t❛❧ ✐♥t❡❣r❛çã♦ ❞♦s ♠♦✲
❞❛✐s ❞❡ tr❛♥s♣♦rt❡ é ♦ ✐❞❡❛❧✱ ♣♦✐s ❜✉s❝❛✲s❡ ✉t✐❧✐③❛r ❛s ❝❛r❛❝t❡ríst✐❝❛s ❢❛✈♦rá✈❡✐s ❞❡ ❝❛❞❛ ♠♦❞♦✱
❡✈✐t❛♥❞♦ ❛ss✐♠ ❝❛s♦s ❞❡ ♦♥❡r♦s✐❞❛❞❡ ♥❛ ❡♥tr❡❣❛✳
❙❡❣✉♥❞♦ ❘❖❉❘■●❯❊❙ ✭✷✵✵✾✮✱ ♣❛r❛ r❡❛❧✐③❛r ✉♠ ❢r❡t❡ ❝♦♠ ✉s♦ ❞❛ ♠✉❧t✐♠♦❞❛❧✐❞❛❞❡ é
✼
♥❡❝❡ssár✐♦ s♦♠❡♥t❡ ✉♠ ❝♦♥tr❛t♦✱ ❝♦♠ ✉♠ ú♥✐❝♦ r❡s♣♦♥sá✈❡❧✱ ♦ q✉❡ s✐♠♣❧✐✜❝❛ ❡ ❢❛❝✐❧✐t❛ ❛ ♠♦✲
✈✐♠❡♥t❛çã♦ ❞❛ ❝❛r❣❛ ❥✉rí❞✐❝♦✲❛❞♠✐♥✐str❛t✐✈❛♠❡♥t❡✳ ❊ss❛ ❡t❛♣❛✱ s❡❣✉♥❞♦ ❱❆▲❊◆❚❊ ✭✷✵✶✸✮✱
❞✐❢❡r❡ ❛ ♠✉❧t✐♠♦❞❛❧✐❞❛❞❡ ❞❛ ✐♥t❡r♠♦❞❛❧✐❞❛❞❡✱ ✈✐st♦ q✉❡ ♥❛ ú❧t✐♠❛✱ ❤á ❡♠✐ssã♦ ❞❡ ❝♦♥tr❛t♦s
♣❛r❛ ❝❛❞❛ s✐st❡♠❛ ✉t✐❧✐③❛❞♦✳
❉❡ ❛❝♦r❞♦ ❝♦♠ ❇❆▲▲❖❯ ✭✷✵✵✻✮✱ ♦ sí♠❜♦❧♦ ❞❡ ♠✉❧t✐♠♦❞❛❧✐❞❛❞❡ é ❝♦♥tê✐♥❡r✱ ♣♦✐s é ✉♠
❛rt✐✜❝✐♦ tr❛♥s❢❡rí✈❡❧ ♣❛r❛ t♦❞♦s ♦s ♠♦❞♦s ❞❡ tr❛♥s♣♦rt❡ t❡rr❡str❡ ✭❝♦♠ ❡①❝❡çã♦ ❞❡ ❞✉t♦s✮✳ ❙❡✲
❣✉♥❞♦ ❘❖❉❘■●❯❊❙ ✭✷✵✵✾✮✱ ♦s ❝♦♥tê✐♥❡r❡s sã♦ ❝❛✐①❛s ❞❡ ❛ç♦ ✉♥✐t✐③❛❞❛s q✉❡ ❞✐s♣õ❡ ❞❡ ❛❝❡ss♦s
❡ s❡r✈❡♠ ♣❛r❛ ♦ tr❛♥s♣♦rt❡ ❞✐✈❡rs♦s ♣r♦❞✉t♦s✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❛✉t♦r ♣♦❞❡♠ s❡r ❛❣r✉♣❛❞♦s ♥♦s
t✐♣♦s✿ ❈❛r❣❛ ❣❡r❛❧✱ tér♠✐❝♦s✱ t❛♥q✉❡✱ ❣r❛♥❡❧✱ ♣❧❛t❛❢♦r♠❛✱ ❡s♣❡❝✐❛✐s✳ ❖s tér♠✐❝♦s ❛✐♥❞❛ ♣♦❞❡♠
s❡r ✐s♦❧❛♥t❡s✱ r❡❢r✐❣❡r❛❞♦s ❡ ❝♦♠ ❝❛❧❡❢❛çã♦✳ ❆ tr♦❝❛ ❞❡ ❝❛r❣❛s ❡♥tr❡ ♠♦❞❛✐s ❞❡ tr❛♥s♣♦rt❡ é
❞❡♥♦♠✐♥❛❞❛ tr❛♥s❜♦r❞♦ ❞❡ ❝❛r❣❛✳
✷✳✷ ▼♦❞❡❧♦s ❞❡ trá❢❡❣♦ ❡ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s
❉❡ ❛❝♦r❞♦ ❝♦♠ ❱❆❘●❆❙ ✭✷✵✶✶✮ ✉♠ ♠♦❞❡❧♦ ♦❜❥❡t✐✈❛ ✜❣✉r❛r ♣❛rt❡ ❞❛ r❡❛❧✐❞❛❞❡✳ P❛r❛ ✐ss♦ sã♦
❞❡t❡r♠✐♥❛❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❡ ❡❧❡♠❡♥t♦s ❝♦♥s✐❞❡r❛❞♦s r❡❧❡✈❛♥t❡s ♣❛r❛ ♦ ♦❜❥❡t✐✈♦ ✜♥❛❧✳
P❛r❛ ❆❘■❖❚❚■ ✭✷✵✶✵✮✱ ♦s ♠♦❞❡❧♦s ❞❡ trá❢❡❣♦ ♣♦❞❡♠ s❡r ❝❧❛ss✐✜❝❛❞♦s q✉❛♥t♦ ❛ ❣r❛♥❞❡③❛
t❡♠♣♦r❛❧ ♦✉ ❡s♣❛❝✐❛❧✱ ❜❡♠ ❝♦♠♦ ♦ ♥í✈❡❧ ❞❡ ❛❣r❡❣❛çã♦ ❞❛s ✈❛r✐á✈❡✐s ❞❡ trá❢❡❣♦✳ ❖s ♠♦❞❡❧♦s
t❡♠♣♦r❛✐s s✉❜❞✐✈✐❞❡♠✲s❡ ❡♠ ❡stát✐❝♦s✱ q✉❛♥❞♦ ❛♣r❡s❡♥t❛♠ ❝♦♥❞✐çõ❡s ❞❡ ❡q✉✐❧í❜r✐♦ ❡♥tr❡ ♦s
❡❧❡♠❡♥t♦s✱ ❡ ❞✐♥â♠✐❝♦s✱ r❡♣r❡s❡♥t❛❞♦ ♣♦r ✈❛r✐❛çõ❡s ❞✉r❛♥t❡ ♦ ♣❡rí♦❞♦ ❞❡ ♠♦❞❡❧❛❣❡♠✳
❊♠ r❡❧❛çã♦ ❛♦ ♥í✈❡❧ ❞❡ ❛❣r❡❣❛çã♦ ❞❛s ✈❛r✐á✈❡✐s ❞❡ trá❢❡❣♦✱ ♣♦❞❡♠ s❡r ❝❧❛ss✐✜❝❛❞♦s ❝♦♠♦
♠❛❝r♦s❝ó♣✐❝♦s✱ ♠❡s♦s❝ó♣✐❝♦s ❡ ♠✐❝r♦s❝ó♣✐❝♦s✳ ❖ ♣r✐♠❡✐r♦✱ s❡❣✉♥❞♦ ❇❆❘❈❊▲Ó ✭✷✵✶✵✮✱ é ❜❛s❡✲
❛❞♦ ♥❛ t❡♦r✐❛ ❞❡ ✢✉①♦ ❞❡ trá❢❡❣♦ ❝♦♥tí♥✉♦✱ ❝✉❥♦ ♦❜❥❡t✐✈♦ é ❛ ❞❡s❝r✐çã♦ ❞❛ ❡✈♦❧✉çã♦ ❞❛s ✈❛r✐á✈❡✐s
❞♦ trá❢❡❣♦ ✭✈♦❧✉♠❡✱ ✈❡❧♦❝✐❞❛❞❡✱ ❞❡♥s✐❞❛❞❡✮ ❡♠ ✉♠ ❡s♣❛ç♦✲t❡♠♣♦✳ ❖s ♠♦❞❡❧♦s ♠✐❝r♦s❝ó♣✐❝♦s✱
♣❛r❛ ❋❍❲❆ ✭✷✵✵✹✮✱ s✐♠✉❧❛♠ ♦ ✢✉①♦ ❡ ♦s ♠♦✈✐♠❡♥t♦s ❞❡ ✈❡í❝✉❧♦s ♥❛s ✈✐❛s ♣❡r❛♥t❡ ✈❛r✐á✈❡✐s
❝♦♠♦✿ s❡♠á❢♦r♦s✱ ✐♥t❡rs❡çõ❡s✱ trâ♥s✐t♦✱ s✐♥❛❧✐③❛çã♦✱ ♥♦r♠❛❧♠❡♥t❡ ✉t✐❧✐③❛♥❞♦ ❛ ❣r❛♥❞❡③❛ t❡♠♣♦✲
r❛❧ ❡♠ s❡❣✉♥❞♦s✳ ❖s ♠♦❞❡❧♦s ♠❡s♦s❝ó♣✐❝♦s ♣♦❞❡♠ ❧❡✈❛r ♦s ❝♦♠♣♦rt❛♠❡♥t♦s ❞❡ ♠♦❞❡❧♦s ♠❛❝r♦
❡ ♠✐❝r♦s❝ó♣✐♦s ❡♠ ❝♦♥s✐❞❡r❛çã♦✳
P❆■❱❆ ✭✶✾✾✾✮ ❝♦♠❡♥t❛ q✉❡ ♦s ♠♦❞❡❧♦s ❞❡ trá❢❡❣♦ t❡♠ ❝♦♠♦ ❜❛s❡ ❛ r❡♣r❡s❡♥t❛çã♦ ❞❡ ✉♠
❡s♣❛ç♦ ❝♦♥tí♥✉♦✳ ❊st❡ ❡s♣❛ç♦✱ s❡❣✉♥❞♦ ❈❆▼P❖❙ ✭✷✵✶✸✮✱ r❡❝❡❜❡ ♦ ♥♦♠❡ ❞❡ ár❡❛ ❞❡ ❡st✉❞♦ ❡
é ❞❡❧✐♠✐t❛❞❛ ♣❡❧♦ ❝♦r❞ã♦ ❡①t❡r♥♦✱ ♦✉ ✏❝♦r❞♦♥ ❧✐♥❡✑✳ P♦❞❡✲s❡ r❡❛❧✐③❛r ✉♠❛ s✉❜❞✐✈✐sã♦ ❞❛ ár❡❛
♦r✐❣✐♥❛♥❞♦ ❛s ③♦♥❛s ❞❡ trá❢❡❣♦✱ r❡❣✐õ❡s ❜ás✐❝❛s ❞♦ ♠♦❞❡❧♦✳ ❊ss❛s ③♦♥❛s ♥♦r♠❛❧♠❡♥t❡ r❡s♣❡✐t❛♠
❞✐✈✐sõ❡s ♣♦❧ít✐❝♦✲❛❞♠✐♥✐str❛t✐✈❛s ♦✉ ❝❡♥s✐tár✐❛s ♣ré ❡①✐st❡♥t❡s ♣❛r❛ ❢❛❝✐❧✐t❛r ❛ ♦❜t❡♥çã♦ ❞❡ ❞❛❞♦s
❡ ❝❛r❛❝t❡ríst✐❝❛s✳
✽
❆s r❡♣r❡s❡♥t❛çõ❡s ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❛s ③♦♥❛s ❞❡ trá❢❡❣♦ sã♦ ❛tr✐❜✉í❞❛s à ✉♠ s✉❜❝♦♥❥✉♥t♦
❞❡ ♣♦♥t♦s ❝❤❛♠❛❞♦ ❞❡ ❝❡♥tr♦✐❞❡s✱ ♥♦ q✉❛❧ ♦ trá❢❡❣♦ é ❣❡r❛❞♦ ♦✉ ❛tr❛í❞♦ ✭P❆■❱❆✱ ✶✾✾✾✮✳ ❖
♠❡s♠♦ ❛✉t♦r ❝♦♠❡♥t❛ q✉❡ ♣❛r❛ r❡♣r❡s❡♥t❛r ♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ é ✉t✐❧✐③❛❞♦ ♠❛❧❤❛s ✭♦✉
r❡❞❡s✮ ❢♦r♠❛❞❛s ❞❡ ♥ós ✭♣♦♥t♦s✱ t❡r♠✐♥❛✐s ✈✐ár✐♦s✱ ❝r✉③❛♠❡♥t♦s✮ ❝♦♥❡❝t❛❞♦s ❛tr❛✈és ❞❡ ✏❧✐♥❦s✑
✭tr❡❝❤♦s ❞❡ ✈✐❛s✮✳
❯♠ ❞♦s ♠♦❞❡❧♦s ♠❛✐s ✉t✐❧✐③❛❞♦s ♣❛r❛ ♣❧❛♥❡❥❛♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ é ♦ q✉❛tr♦ ❡t❛♣❛s ✏❢♦✉r
st❡♣s ♠♦❞❡❧ ✑✳ ❈♦♠✉♠❡♥t❡ r❡❝♦♥❤❡❝✐❞♦ ❝♦♠♦ ✏♠♦❞❡❧♦ tr❛❞✐❝✐♦♥❛❧✑✱ s❡❣✉♥❞♦ ✭❱❆❘●❆❙✱ ✷✵✶✶✮✱
♦✉ ❝♦♠♦ ♠♦❞❡❧♦ s❡q✉❡♥❝✐❛❧✱ ♣❡❧❛ ❞❡✜♥✐çã♦ ❞❡ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✳
❉❡ ❛❝♦r❞♦ ❝♦♠ ❚❊❉❊❙❈❖ ✭✷✵✵✽✮✱ ♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s t❡♠ ♣♦r ♦❜❥❡t✐✈♦ r❡♣r❡s❡♥t❛r
❛s ✈✐❛❣❡♥s ✭❞❡s❧♦❝❛♠❡♥t♦s✮ q✉❛♥t♦ ❛ q✉❛♥t✐✜❝❛çã♦✱ t✐♣✐✜❝❛çã♦✳ P♦ss✐❜✐❧✐t❛♥❞♦ ♣r❡✈❡r ♦✉ ❞✐r❡✲
❝✐♦♥❛r ♠❡❧❤♦r✐❛s ♦♣❡r❛❝✐♦♥❛✐s✱ ❛❞❡q✉❛r ♦✉ ❛♠♣❧✐❛r ❛ ✐♥❢r❛❡str✉t✉r❛ ❡ ✐♠♣❧❛♥t❛r ♥♦✈♦s s❡r✈✐ç♦s
❞❡ tr❛♥s♣♦rt❡✳ ❚♦r♥❛♥❞♦✲s❡ ❛ss✐♠ ✉♠❛ ❢❡rr❛♠❡♥t❛ ♣❛r❛ t♦♠❛❞❛s ❞❡ ❞❡❝✐sõ❡s ❡♠ r❡❧❛çã♦ ❛♦s
✐♥✈❡st✐♠❡♥t♦s ♣ú❜❧✐❝♦s✳
❖ ♠♦❞❡❧♦ é ❞✐✈✐❞✐❞♦ ❡♠ q✉❛tr♦ ❡stá❣✐♦s ♦r❞❡♥❛❞❛s✿
✶✳ ●❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s❀
✷✳ ❉✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s❀
✸✳ ❊s❝♦❧❤❛ ❞♦ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡s❀
✹✳ ❆❧♦❝❛çã♦ ❞❛s ✈✐❛❣❡♥s✳
❱❆❘●❆❙ ✭✷✵✶✶✮ ❝♦♠❡♥t❛ q✉❡ ♦ ♠♦❞❡❧♦ ♣♦❞❡ s❡r ✈✐st♦ ❝♦♠♦ ✉♠❛ ❛♣❧✐❝❛çã♦ ♣❛rt✐❝✉❧❛r
❞❛s ❛♥á❧✐s❡s ❞❡ s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡✳ ❉❡♣❡♥❞❡♥❞♦ ❞♦ t✐♣♦ ❞❡ ♠♦❞❡❧♦ ❡st✉❞❛❞♦✱ ❛ ♦r❞❡♠ ❞❛s
❡t❛♣❛s ♣♦❞❡ s❡r ❛❧t❡r❛❞❛✳
P❛r❛ ✜♥s ❞❡ ❡♥t❡♥❞✐♠❡♥t♦✱ ❛s ❡t❛♣❛s s❡rã♦ ❡①♣❧✐❝❛❞❛s ♥❛ s❡q✉❡♥❝✐❛ tr❛❞✐❝✐♦♥❛❧✳
✷✳✷✳✶ ●❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s
Pr✐♠❡✐r❛♠❡♥t❡✱ ❖❘❚Ú❩❆❘❀ ❲■▲▲❯▼❙❊◆ ✭✷✵✵✻✮ ❞❡s❝r❡✈❡ ♦ t❡r♠♦ ✏✈✐❛❣❡♠✑ ❝♦♠♦ s❡♥❞♦ ♦
♠♦✈✐♠❡♥t♦ ❡♠ ✉♠ s❡♥t✐❞♦ ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ♦r✐❣❡♠ ❛té ✉♠ ♣♦♥t♦ ❞❡ ❞❡st✐♥♦✳
❆ ❡t❛♣❛ ❞❡ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s ❞❡ ✉♠ ♠♦❞❡❧♦ ❝❧áss✐❝♦ ❞❡ tr❛♥s♣♦rt❡ t❡♠ ❝♦♠♦ ♦❜❥❡t✐✈♦
❡st✐♠❛r ♦ ♥ú♠❡r♦ t♦t❛❧ ❞❡ ✈✐❛❣❡♥s ❣❡r❛❞❛s ♣❡❧❛ ♦r✐❣❡♠ ✭❣❡r❛❧♠❡♥t❡ ③♦♥❛s r❡s✐❞❡♥❝✐❛✐s✮ ❡ ❛tr❛í❞❛s
✾
♣❛r❛ ♦ ❞❡st✐♥♦ ✭❡♠♣r❡❣♦s✱ s❡r✈✐ç♦s✱ ♣ó❧♦s ❣❡r❛❞♦r❡s ❞❡ trá❢❡❣♦✱ ❡t❝✮ ❡♠ ❝❛❞❛ ③♦♥❛ ❞❡ ❡st✉❞♦
✭❖❘❚Ú❩❆❘❀ ❲■▲▲❯▼❙❊◆✱ ✷✵✵✻✮✳
❉◆■❚✴■P❘ ✭✷✵✵✻✮ ❞❡✜♥❡ q✉❡ ✈✐❛❣❡♠✱ ♥♦s ❡st✉❞♦s ✉r❜❛♥♦s✱ ♥♦r♠❛❧♠❡♥t❡ é ❝♦♥s✐❞❡r❛❞❛
❝♦♠♦ ♦ ♣❡r❝✉rs♦ q✉❡ r❡❛❧✐③❛ ✉♠❛ só ♣❡ss♦❛✱ ✉s❛♥❞♦ ✉♠ ♦✉ ✈ár✐♦s ♠❡✐♦s ❞❡ tr❛♥s♣♦rt❡✱ ❞❡ ✉♠
♣♦♥t♦ ❞❡ ♦r✐❣❡♠ ❛ ✉♠ ♣♦♥t♦ ❞❡ ❞❡st✐♥♦✳ ❈❛s♦ ❞✉❛s ♣❡ss♦❛s ❢❛ç❛♠ ❛ ♠❡s♠❛ ✈✐❛❣❡♠ ❡❧❛ s❡rá
❝♦♥t❛❜✐❧✐③❛❞❛ ❝♦♠♦ ❞✉❛s ✈✐❛❣❡♥s✳ ❏á ♥♦s ❡st✉❞♦s ❡♠ ③♦♥❛s r✉r❛✐s✱ ✉♠❛ ✈✐❛❣❡♠ é ♦ ♣❡r❝✉rs♦
r❡❛❧✐③❛❞♦ ♣♦r ✉♠ ✈❡í❝✉❧♦✳
◆❛ ❡t❛♣❛ ❞❡ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s ❤á ❞✐✈❡rs❛s ❞✐✜❝✉❧❞❛❞❡s q✉❛♥t♦ ❛ ♦❜t❡♥çã♦ ❞❡ ❞❛❞♦s
♣❛r❛ ❛ ♠♦❞❡❧❛❣❡♠✳ ❙❡❣✉♥❞♦ ❖❘❚Ú❩❆❘❀ ❲■▲▲❯▼❙❊◆ ✭✷✵✵✻✮ ♥ã♦ s❡ s❛❜❡ ❛♦ ❝❡rt♦ q✉❛♥t❛s
✈✐❛❣❡♥s sã♦ ♦r✐❣✐♥❛❞❛s ❡♠ ❝❛❞❛ ③♦♥❛✳ ❉♦ ♠❡s♠♦ ♠♦❞♦ ❞❛ ❡s❝♦❧❤❛ ❞❡ ❢r❡q✉ê♥❝✐❛ ❞❡ ✈✐❛❣❡♥s✿
✏q✉❛♥t❛s ✈❡③❡s ❛ ✈✐❛❣❡♠ ❛♦ s❤♦♣♣✐♥❣✱ ♣♦r ❡①❡♠♣❧♦✱ s❡rã♦ ❝♦♥s✐❞❡r❛❞❛s ♥❛ ♠é❞✐❛ s❡♠❛♥❛❧ ❞❡ ✉♠
♠♦t♦r✐st❛❄✑✳ ■st♦ é ♥♦r♠❛❧♠❡♥t❡ ✐♥t❡r♣r❡t❛❞♦ ✉s❛♥❞♦ ♠♦❞❡❧♦s ❞❡s❝r✐t✐✈♦s ♠✉❧t✐❝r✐tér✐♦s✳ P❛r❛
✐ss♦ ❱❆❘●❆❙ ✭✷✵✶✶✮ s✉❣❡r❡ q✉❡ ❛ ❡t❛♣❛ ♣♦❞❡ s❡r ❛❧✐♠❡♥t❛❞❛ ♣♦r ❞❛❞♦s ♦❜t✐❞♦ ❡♥tr❡✈✐st❛s
❞♦♠✐❝✐❧✐❛r❡s ✭❊❉❖▼✮ ♦✉ ♠♦❞❡❧❛❞❛ ❛tr❛✈és ❞❡ r❡❧❛çõ❡s✱ ♥♦ ♣r❡s❡♥t❡✱ ❡♥tr❡ ♦ ♥ú♠❡r♦ ❞❡ ✈✐❛❣❡♥s
❣❡r❛❞❛s ❡♠ ❝❛❞❛ ③♦♥❛ ❞❡ trá❢❡❣♦ ❡ ✈❛r✐á✈❡✐s s♦❝✐♦❡❝♦♥ô♠✐❝❛s✳
❙❡❣✉♥❞♦ ❈❆▼P❖❙ ✭✷✵✶✸✮✱ ♦s ♠ét♦❞♦s ♠❛✐s ✉t✐❧✐③❛❞♦s ♣❛r❛ tr❛t❛r ❡ss❡s ❞❛❞♦s sã♦ ❧✐st❛❞♦s
❛ s❡❣✉✐r✱ ♦s três ♣r✐♠❡✐r♦s ♣♦ss✐❜✐❧✐t❛♠ ❡st✐♠❛r ❛ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s ✉t✐❧✐③❛♥❞♦ ✉♠ ❢❛t♦r q✉❡
♠✉❧t✐♣❧✐❝❛ ♦ ♥ú♠❡r♦ ❞❡ ✈✐❛❣❡♥s ❞♦ ❛♥♦✲❜❛s❡✿
• ❋❛t♦r ❞❡ ❝r❡s❝✐♠❡♥t♦✱ ❢❛t♦r ❝❛❧❝✉❧❛❞♦ ♣♦r ✈❛r✐á✈❡✐s s♦❝✐♦❡❝♦♥ô♠✐❝❛s ✭♣♦♣✉❧❛çã♦✱ t❛①❛ ❞❡
❡♠♣r❡❣♦✮❀
• ❚❛①❛s ❞❡ ✈✐❛❣❡♠✱ ❢❛t♦r❡s ❝❛❧❝✉❧❛❞♦s ♣♦r t❛①❛s ❞❡ ♦❝✉♣❛çã♦ ❞♦ s♦❧♦✳ P❛r❛ ❝❛❞❛ t✐♣♦ ❞❡
❛t✐✈✐❞❛❞❡ é ❞❡✜♥✐❞♦ ✉♠❛ t❛①❛ ❞❡ ♣r♦❞✉çã♦ ❡ ❛tr❛çã♦❀
• ❈❧❛ss✐✜❝❛çã♦ ❝r✉③❛❞❛✱ ♣♦❞❡ s❡r ✈✐st❛ ❝♦♠♦ ✉♠❛ ❡①t❡♥sã♦ ❞❡ ✉♠ ♠♦❞❡❧♦ ❞❡ t❛①❛s ❞❡
✈✐❛❣❡♥s✱ ✉t✐❧✐③❛♥❞♦✲s❡ ♥♦r♠❛❧♠❡♥t❡ ✸ ❛ ✹ ✈❛r✐á✈❡✐s❀
• ❘❡❣r❡ssã♦✱ ✈✐s❛ ❝♦♥str✉✐r ✉♠❛ ❢✉♥çã♦ ♣❛r❛ ❡st✐♠❛r ❛ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s✳
✷✳✷✳✷ ❉✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s
❯♠❛ ✈❡③ ❞❡✜♥✐❞♦ ♦ ♥ú♠❡r♦ ❞❡ ✈✐❛❣❡♥s ♣r♦❞✉③✐❞❛s ♦✉ ❛tr❛í❞❛s ♥❛s ③♦♥❛s ❞❡ trá❢❡❣♦ q✉❡ ❝♦♠♣õ❡♠
❛ ár❡❛ ❡♠ ❡st✉❞♦✱ ♦ ♣❛ss♦ s❡❣✉✐♥t❡ é ❛ ❞❡t❡r♠✐♥❛çã♦ ❞❛ ♦r✐❣❡♠ ❡ ❞♦ ❞❡st✐♥♦ ❞♦s ♠♦✈✐♠❡♥t♦s
✐♥t❡r③♦♥❛✐s ✭❞✐str✐❜✉✐çã♦ ❞❛s ✈✐❛❣❡♥s ❡♥tr❡ ③♦♥❛s ❞❡ ♦r✐❣❡♠ ❡ ❞❡st✐♥♦✮ ✭P❆■❱❆✱ ✷✵✶✵✮✳
✶✵
❉❡ ❛❝♦r❞♦ ❝♦♠ P❆■❱❆ ✭✷✵✶✵✮✱ ❡ss❛ ❡t❛♣❛ t❡♠ ♣♦r ♦❜❥❡t✐✈♦ ❞❡s❡♥✈♦❧✈❡r ♣r♦❝❡❞✐♠❡♥t♦s q✉❡
r❡♣r❡s❡♥t❡♠ ✈✐❛❣❡♥s ❡♥tr❡ ❛s ③♦♥❛s ❞❡ trá❢❡❣♦ ♥❛ ár❡❛ ❞❡ ❡st✉❞♦ ❡ ♥♦ s❡✉ ❡♥t♦r♥♦✱ ❛tr❛✈és ❞❛
♣♦t❡♥❝✐❛❧✐❞❛❞❡ ❞❡ ❝❛❞❛ ③♦♥❛ ❣❡r❛r ✈✐❛❣❡♥s ❡ ♥❛ ❛tr❛t✐✈✐❞❛❞❡ ❞❡ ③♦♥❛s ❞❡ ❞❡st✐♥♦✳ ❈❛r❛❝t❡ríst✐❝❛s
❝♦♠♦ ❞✐stâ♥❝✐❛✱ ❝✉st♦ ❡ t❡♠♣♦ ❞❛ ✈✐❛❣❡♠ ✐♥t❡r③♦♥❛❧ t❛♠❜é♠ ❝♦♥tr✐❜✉❡♠ ♣❛r❛ ❡st✐♠❛r ❡ss❛
t❡♥❞ê♥❝✐❛✳
❙❡❣✉♥❞♦ ❱❆❘●❆❙ ✭✷✵✶✶✮ ❛s ✈✐❛❣❡♥s ❡♥tr❡ ③♦♥❛s ♥ã♦ ❝♦♥s✐❞❡r❛♠ ♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡
❡ ♥❡♠ ❛s ✈✐❛s q✉❡ s❡r✐❛♠ ✉t✐❧✐③❛❞❛s ♣❛r❛ t❛❧✱ s❡♥❞♦ r❡♣r❡s❡♥t❛❞❛s ♣♦r ❧✐♥❤❛s ❞❡ ❞❡s❡❥♦✱ ❧✐♥❤❛s
r❡t✐❧í♥❡❛s q✉❡ ✈ã♦ ❞❛ ③♦♥❛ ❞❡ ♦r✐❣❡♠ ❛té ❛ ③♦♥❛ ❞❡ ❛tr❛çã♦✳
❉❡ ❛❝♦r❞♦ ❝♦♠ ❉◆■❚✴■P❘ ✭✷✵✵✻✮✱ ❛ ❞✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s ♣♦❞❡ s❡r r❡♣r❡s❡♥t❛❞❛ ❛tr❛✈és
❞♦ ♠♦❞❡❧♦ ❋r❛t❛r✱ q✉❡ r❡❧❛❝✐♦♥❛♠ ❛s t❛①❛s ❡ ❢❛t♦r❡s ❞❡ ❝r❡s❝✐♠❡♥t♦ ❛♦ ♠♦✈✐♠❡♥t♦ ❡♥tr❡ ♣❛r❡s
❞❡ ③♦♥❛s✳ ❖ ❝♦♥❝❡✐t♦ ❜ás✐❝♦ ❞♦ ♦ ♠♦❞❡❧♦ ❞❡ ❋r❛t❛r é q✉❡ ♦ ♥ú♠❡r♦ ❞❡ ✈✐❛❣❡♥s ❞❛ ③♦♥❛ ✏✐✑ ♣❛r❛
❛ ③♦♥❛ ✏❥✑ é ♣r♦♣♦r❝✐♦♥❛❧ ❛♦ ♥ú♠❡r♦ ❞❡ ✈✐❛❣❡♥s ❛t✉❛✐s ❣❡r❛❞❛s ♣❡❧❛ ③♦♥❛ ✏✐✑ ♠✉❧t✐♣❧✐❝❛❞♦ ♣❡❧♦
❢❛t♦r ❞❡ ❝r❡s❝✐♠❡♥t♦ ❞❛ ③♦♥❛ ✏❥✑ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✳
❍á t❛♠❜é♠ ♦s ♠♦❞❡❧♦s ❞❡♥♦♠✐♥❛❞♦s ✏s✐♥tét✐❝♦s✑✱ t❡♥❞♦ ❝♦♠♦ ✉♠ ❡①❡♠♣❧♦ ♦ ♠♦❞❡❧♦
❣r❛✈✐t❛❝✐♦♥❛❧✱ q✉❡ é ✉♠❛ ❛♥❛❧♦❣✐❛ à ❧❡✐ ❣r❛✈✐t❛❝✐♦♥❛❧ ❞❡ ◆❡✇t♦♥✱ ♦♥❞❡ ❛ ❢♦rç❛ ❞❡ ❛tr❛çã♦ ❡♥tr❡
♦r✐❣❡♠ ❡ ❞❡st✐♥♦ é ❞✐r❡t❛♠❡♥t❡ ♣r♦♣♦r❝✐♦♥❛❧ à ♣r♦❞✉çã♦ ❡ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s✱ ❡ ✐♥✈❡rs❛♠❡♥t❡
♣r♦♣♦r❝✐♦♥❛❧ ❛♦ q✉❛❞r❛❞♦ ❞❛ ❞✐stâ♥❝✐❛ ✭❉◆■❚✴■P❘✱ ✷✵✵✻✮✳
❖s ♣❛r❡s ♦r✐❣❡♠✴❞❡st✐♥♦ ❞❛s ✈✐❛❣❡♥s ♥❛ ❡t❛♣❛ ❞❡ ❞✐str✐❜✉✐çã♦ ❞❡ trá❢❡❣♦ r❡s✉❧t❛ ♥✉♠❛
♠❛tr✐③ ❞❡ ❞❡♠❛♥❞❛✱ ♦♥❞❡ ❝❛❞❛ ❝é❧✉❧❛ ❝♦♥té♠ ✉♠❛ ♠❡❞✐❞❛ ❞❡ ♦❝♦rrê♥❝✐❛ ❞❡ ✈✐❛❣❡♠✳ ❊ss❛
♠❛tr✐③ é ❝♦♥❤❡❝✐❞❛ ❝♦♠♦ ♠❛tr✐③ ❖✴❉ ✭P❆■❱❆✱ ✷✵✶✵✮✳
✷✳✷✳✸ ❊s❝♦❧❤❛ ❞♦ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡
❖❘❚Ú❩❆❘❀ ❲■▲▲❯▼❙❊◆ ✭✷✵✵✻✮ r❡✈❡❧❛ q✉❡ ❛ ❡s❝♦❧❤❛ ❞♦ ♠♦❞❡❧♦ ❞❡ tr❛♥s♣♦rt❡ é ❝❡rt❛♠❡♥t❡
✉♠❛ ❞❛s ♠❛✐s ✐♠♣♦rt❛♥t❡s ❡t❛♣❛s ♥♦ ♣❧❛♥❡❥❛♠❡♥t♦ ❞♦ tr❛♥s♣♦rt❡ ♣♦✐s ❛❢❡t❛ ❞✐r❡t❛♠❡♥t❡ ❛
❡✜❝✐ê♥❝✐❛ ❞❛s ✈✐❛❣❡♥s✳
❊ss❛ ❡t❛♣❛ ❝♦♥s✐st❡ ❡♠ ❞✐str✐❜✉✐r ♦ t♦t❛❧ ❞❡ ✈✐❛❣❡♥s ❡♥tr❡ ♦s ❞✐❢❡r❡♥t❡s ♠♦❞♦s ❞❡ tr❛♥s♣♦rt❡
❡①✐st❡♥t❡s P❆■❱❆ ✭✶✾✾✾✮✳ P❛r❛ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✱ ♥❡ss❛ ❢❛s❡ ♣r♦❝✉r❛✲s❡ ❢❛③❡r ✉♠ ❡st✉❞♦ ❞❛
❞❡♠❛♥❞❛ ♣❡❧♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ q✉❡ s❡rã♦ ❡s❝♦❧❤✐❞♦s ♣❛r❛ s♦❧✉❝✐♦♥❛r ♦s ❞❡s❧♦❝❛♠❡♥t♦s
❞❛ ❡t❛♣❛ ❞❡ ❞✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s✳
❉❡ ❛❝♦r❞♦ ❝♦♠ ◆❖❱❆❊❙❀ ❆▲❱❆❘❊◆●❆ ✭✶✾✾✹✮✱ ♦s ♦❜❥❡t✐✈♦s ❜ás✐❝♦s ❞❛s s♦❧✉çõ❡s ♠♦✲
❞❛✐s ♣♦❞❡♠ s❡r✿ ❛ ❞✐♠✐♥✉✐çã♦ ❞♦s ❝✉st♦s ❧♦❣íst✐❝♦s ❧✐❣❛❞♦s ❛♦ tr❛♥s♣♦rt❡ ❜❡♠ ❝♦♠♦ ♦ ✉s♦ ❞❡
♠♦❞❛❧✐❞❛❞❡s ❛❧t❡r♥❛t✐✈❛s ❞❡ tr❛♥s♣♦rt❡ q✉❡ ❜✉s❝❛♠ ♠❡❧❤♦r❛r ♦ ♥í✈❡❧ ❞❡ s❡r✈✐ç♦ ❛♦ ❝❧✐❡♥t❡✳
✶✶
❖ tr❛♥s♣♦rt❡ ♣ú❜❧✐❝♦ ✉s❛ ❞❛s ♠❡s♠❛s r♦❞♦✈✐❛s ❞❡ ✉♠ ✉s✉ár✐♦ q✉❡ ♣♦ss✉✐ ✈❡í❝✉❧♦✱ ❡ q✉❛s❡
s❡♠ ❡①❝❡çã♦ ♦ ✉s♦ ❞♦ tr❛♥s♣♦rt❡ ♣ú❜❧✐❝♦ ❡♠ ❞✐❢❡r❡♥t❡s ♠❡✐♦s t♦r♥❛ ♦ ✉s♦ ❞❛ ✈✐❛ ♠❛✐s ❡✜❝✐✲
❡♥t❡ ❞♦ q✉❡ ✉♠ ❝❛rr♦ ♣r✐✈❛❞♦✳ ❈❛s♦ ♦s ♠♦t♦r✐st❛s ♣❛ss❛ss❡♠ ❛ ✉s❛r ♦ tr❛♥s♣♦rt❡ ♣ú❜❧✐❝♦✱ ♦s
♦✉tr♦s ♠♦t♦r✐st❛s s❡r✐❛♠ ❜❡♥❡✜❝✐❛❞♦s ♣♦r ♠❡❧❤♦r❛r ♦s ♥í✈❡✐s ❞❡ s❡r✈✐ç♦ ❞❛ ✈✐❛ ✭❖❘❚Ú❩❆❘❀
❲■▲▲❯▼❙❊◆✱ ✷✵✵✻✮✳
❈❆▼P❖❙ ✭✷✵✶✸✮ ❝✐t❛ q✉❡✱ ❞❡♣❡♥❞❡♥❞♦ ❞❛ ár❡❛ ❞❡ ❡st✉❞♦ ❡ ❞♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡
❞✐s♣♦♥í✈❡✐s✱ ♣♦❞❡ s❡r ❢❡✐t♦✱ ♣r✐♠❡✐r❛♠❡♥t❡✱ ✉♠❛ ❡st✐♠❛t✐✈❛ q✉❡ r❡❧❛❝✐♦♥❛ ❛ ♣r♦♣♦rçã♦ ❞❡ ✈✐❛❣❡♥s
r❡❛❧✐③❛❞❛s ❡♠ tr❛♥s♣♦rt❡ ❝♦❧❡t✐✈♦ ❡ ♥♦ tr❛♥s♣♦rt❡ ✐♥❞✐✈✐❞✉❛❧✱ ♦✉ ❡♥tr❡ ❞✐✈❡rs♦s ♠♦❞♦s✳
P❆■❱❆ ✭✶✾✾✾✮ ♠❡♥❝✐♦♥❛ q✉❡ ♣❛r❛ ♦ ❡st✉❞♦ ❞❡ss❛ ❡t❛♣❛ ❤á r❡❧❛çõ❡s ❡♥tr❡✿
• ❛tr✐❜✉t♦s ❞❡ ❞❡s❧♦❝❛♠❡♥t♦ ✭♠♦t✐✈♦ ❞❛ ✈✐❛❣❡♠✮❀
• ❛tr✐❜✉t♦s ❞♦ s✐st❡♠❛ ❞❡ tr❛♥s♣♦rt❡✱ q✉❛♥t✐t❛t✐✈❛♠❡♥t❡ ✭t❡♠♣♦ r❡❧❛t✐✈♦ ❞❛ ✈✐❛❣❡♠✱ ❝♦♥✲
t❛❜✐❧✐③❛♥❞♦ ❡s♣❡r❛s✱ ❝✉st♦✮ ❡ ❡❢❡✐t♦s q✉❛❧✐t❛t✐✈♦s ✭❝♦♥❢♦rt♦✱ s❡❣✉r❛♥ç❛ ❡ r❡❣✉❧❛r✐❞❛❞❡ ❞♦
tr❛♥s♣♦rt❡✮❀
• ❛tr✐❜✉t♦s ❞♦s ✉s✉ár✐♦s ✭♣♦ss✉✐ ✈❡í❝✉❧♦ ♣ró♣r✐♦✱ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡ss♦❛s ♥❛ ✈✐❛❣❡♠✮✳
◗✉❛♥❞♦ s❡ tr❛t❛ ❞❡ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛✱ ❡♠ ❣❡r❛❧✱ ❛ ❞❡❝✐sã♦ s❡ ❢❛③ ♣❡r❛♥t❡ ♦ ❝✉st♦ ❞❡
tr❛♥s♣♦rt❡ ❞♦s s✐st❡♠❛s ❞✐s♣♦♥í✈❡✐s✳
❙❡❣✉♥❞♦ ❈❆▼P❖❙ ✭✷✵✶✸✮ ❡①✐st❡♠ ❜❛s✐❝❛♠❡♥t❡ ❞♦✐s t✐♣♦s ❞❡ ♠♦❞❡❧♦s ❞❡ ❡s❝♦❧❤❛ ❞❡ s✐s✲
t❡♠❛ ❞❡ tr❛♥s♣♦rt❡✿ ♦ ❞❡t❡r♠✐♥íst✐❝♦ ❡ ♦ ♣r♦❜❛❜✐❧íst✐❝♦✳
❖s ♠♦❞❡❧♦s ❞❡t❡r♠✐♥íst✐❝♦s ✈✐s❛♠ ❞❡t❡r♠✐♥❛r ❛ ♣r♦♣♦rçã♦ ❞❡ ✈✐❛❣❡♥s ❢❡✐t❛ ♣♦r ❝❛❞❛ ♠♦❞♦
✉t✐❧✐③❛♥❞♦ ♠ét♦❞♦s q✉❛♥t✐t❛t✐✈♦s ❝♦♠♦✿ r❡❣r❡ssã♦ ❧✐♥❡❛r✱ ❝❧❛ss✐✜❝❛çã♦ ❝r✉③❛❞❛✱ ♦✉ ❝✉r✈❛s ❞❡
❞❡s✈✐♦ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✳
❏á ♦s ♠♦❞❡❧♦s ♣r♦❜❛❜✐❧íst✐❝♦s r❡❧❛❝✐♦♥❛♠ ❛ ♣r♦♣♦rçã♦ ❞♦ ✉s♦ ❞♦s ♠♦❞♦s ❝♦♠ ♣r♦❜❛❜✐❧✐❞❛❞❡
❞❡ ❡s❝♦❧❤❛ ❞❡ ❝❛❞❛ ✉♠✱ ❢❡✐t❛ ♣♦r ✉♠ t♦♠❛❞♦r ❞❡ ❞❡❝✐sã♦ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✳ P❡❧❛ ❡①♣❧✐❝❛çã♦
❞❡ ❱❆❘●❆❙ ✭✷✵✶✶✮ ♦s ♠♦❞❡❧♦s ♣r♦❜❛❜✐❧íst✐❝♦s sã♦ t❛♠❜é♠ ❞❡♥♦♠✐♥❛❞❛s ♠♦❞❡❧♦s ❞❡ ❡s❝♦❧❤❛
❞✐s❝r❡t❛ ♦♥❞❡ s❡ r❡❧❛❝✐♦♥❛♠ ♦ ❝✉st♦ ❣❡♥❡r❛❧✐③❛❞♦ ❞❛ ✈✐❛❣❡♠ ❝♦♠♦ ✐♠♣❡❞â♥❝✐❛ às ❝❛r❛❝t❡ríst✐❝❛s
❞♦s ✈✐❛❥❛♥t❡s✳ ❙ã♦ ♥♦r♠❛❧♠❡♥t❡ ✉t✐❧✐③❛❞♦s ♣❛r❛ ❞✐♠❡♥s✐♦♥❛r ❢r♦t❛ ❡ ✐♥❢r❛❡str✉t✉r❛ ♣❛r❛ s✐st❡♠❛s
❥á ❡①✐st❡♥t❡s✱ ❡ ♣❛r❛ ❛✈❛❧✐❛r ❛ ✐♠♣❧❛♥t❛çã♦ ❞❡ ✉♠ ♥♦✈♦ ♠♦❞♦✳
P❛r❛ ❙❍❊◆❀ ❲❆◆● ✭✷✵✶✷✮ ♦s ♠♦❞❡❧♦s ❞❡ ❡s❝♦❧❤❛ ❞✐s❝r❡t❛ ✭♣r♦❜❛❜✐❧íst✐❝♦s✮ ♠❛✐s ❝♦♠✉♥s
✐♥❝❧✉❡♠ ♦ ♣r♦❜✐t ❡ ❧♦❣✐t ❜✐♥♦♠✐❛✐s ✭❞✉❛s ❛❧t❡r♥❛t✐✈❛s✮✱ ♦ ♠♦❞❡❧♦ ♠✉❧t✐♥♦♠✐❛❧ ✭♥ ❛❧t❡r♥❛t✐✈❛s✮ ❡
♦ ❧♦❣✐t ❤✐❡rárq✉✐❝♦ ♦✉ ❛♥✐♥❤❛❞♦✱ s❡♥❞♦ ♦ ♠♦❞❡❧♦ ❧♦❣✐t ❜✐♥♦♠✐❛❧ ♦ ♠♦❞❡❧♦ ♠❛✐s ✉t✐❧✐③❛❞♦ ♣❛r❛
✶✷
tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s✳ ❙❡❣✉♥❞♦ ●❘❆◆❊▼❆◆◆❀ ●❆❘❚◆❊❘ ✭✷✵✵✵✮✱ ♥♦r♠❛❧♠❡♥t❡ ❛s ♣❡sq✉✐s❛s
♣r♦❜❛❜✐❧íst✐❝❛s r❡❢❡r❡♥t❡s à ❡s❝♦❧❤❛ ❞♦ ♠♦❞❛❧ ❥á sã♦ ❜❛s❡❛❞❛s ♥❡ss❡s ♠♦❞❡❧♦s✱ ❡ sã♦ ❝❛r❛❝t❡r✐③❛✲
❞❛s ♣♦r q✉❡stõ❡s ❞❡ ♣♦❞❡r ✜♥❛♥❝❡✐r♦ ❞♦ ✐♥❞✐✈í❞✉♦✳
❖s ♠♦❞❡❧♦s ❧♦❣✐t ❤✐❡rárq✉✐❝♦s ♦✉ ❛♥✐♥❤❛❞♦s sã♦ ✉t✐❧✐③❛❞♦s q✉❛♥❞♦ ❤á ❝♦rr❡❧❛çã♦ ♦✉ ❣r❛✉
❞❡ ✐♠♣♦rtâ♥❝✐❛ ❡♥tr❡ ❛❧❣✉♥s ❢❛t♦r❡s ✭P❆■❱❆✱ ✷✵✶✵✮✳ P♦❞❡✲s❡ ❝♦♥s✐❞❡r❛r ❝♦♠♦ ✉♠ ♠ét♦❞♦
♠✉❧t✐❝r✐t❡r✐❛❧ ❝✉❥❛ ❛♥á❧✐s❡ ❞❡ ❞❡❝✐sã♦ é ❜❛s❡❛❞♦ ❡♠ ❝♦♠♣❛r❛çõ❡s ♣❛r✐tár✐❛s ❞❡ ❝r✐tér✐♦s r❡❧❡✈❛♥t❡s
❛♦ ❡st✉❞♦ ✭❍❆❙❍■❇❆✱ ✷✵✶✷✮✳
✷✳✷✳✹ ❆❧♦❝❛çã♦ ❞❡ ✈✐❛❣❡♥s
➱ ♦ ú❧t✐♠♦ ❡stá❣✐♦ ❞♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s✱ ♦♥❞❡ s❡ ♠♦❞❡❧❛ ❛ ❡s❝♦❧❤❛ ❞❡ r♦t❛s✳ ❙❡❣✉♥❞♦
❱❆❘●❆❙ ✭✷✵✶✶✮ ❜✉s❝❛✲s❡ ❞❡✜♥✐r✱ ♣❛r❛ ❝❛❞❛ ♠♦❞♦✱ ❛s r♦t❛s ✉t✐❧✐③❛❞❛s ❡♥tr❡ ❝❛❞❛ ♣❛r ♦r✐❣❡♠✴✲
❞❡st✐♥♦✳
❉❡ ❛❝♦r❞♦ ❝♦♠ ❈❆▼P❖❙ ✭✷✵✶✸✮ ❛ ❛❧♦❝❛çã♦ ❞❡ ✈✐❛❣❡♥s t❡♠ ♣♦r ♦❜❥❡t✐✈♦ ❛✈❛❧✐❛r ❛ ❞✐str✐✲
❜✉✐çã♦ ❞♦ ✢✉①♦ ♥❛ r❡❞❡✱ ❡♥tr❡ ❛s ♦r✐❣❡♥s ❡ ❞❡st✐♥♦s✱ t♦♠❛♥❞♦ ❝♦♠♦ ❜❛s❡ ♦s ❝❛♠✐♥❤♦s ❞❡ ♠❡♥♦r
✐♠♣❡❞â♥❝✐❛ ♦✉ ❝❛♠✐♥❤♦s ♠í♥✐♠♦s ❞♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❞♦ ✉s✉ár✐♦ ✭t❡♠♣♦ ❞❡ ✈✐❛❣❡♠✱ ❞✐stâ♥❝✐❛✱
❝✉st♦ ♠♦♥❡tár✐♦✱ s❡❣✉r❛♥ç❛✱ ❝♦♥❣❡st✐♦♥❛♠❡♥t♦✱ ❡♥tr❡ ♦✉tr♦s✮✳
❖❘❚Ú❩❆❘❀ ❲■▲▲❯▼❙❊◆ ✭✷✵✵✻✮ ❝♦♠❡♥t❛ s♦❜r❡ ♦s ❡❢❡✐t♦s ❡st♦❝ást✐❝♦s ❝✉❥♦ ❛s♣❡❝t♦ ❞❛
♣❡r❝❡♣çã♦ ❞♦s ♠♦t♦r✐st❛s s♦❜r❡ ♦s ✏❝✉st♦s✑ ❞❛ ✈✐❛❣❡♠ é ❡♥❢❛t✐③❛❞♦✳ ◆❡ss❡ ❡❢❡✐t♦ t❛♠❜é♠ é
❡❧❡♥❝❛♥❞♦ ❛s ♠❡❧❤♦r❡s r♦t❛s ❛❧t❡r♥❛t✐✈❛s✳ ❆✐♥❞❛ s❡❣✉♥❞♦ ♦ ❛✉t♦r✱ s♦♠❡♥t❡ ❞♦✐s ♠ét♦❞♦s q✉❡ sã♦
❛❝❡✐t♦s ♥❛ ❧✐t❡r❛t✉r❛ ✐♥❝♦r♣♦r❛♠ ❡ss❛s ❝❛r❛❝t❡ríst✐❝❛s✿ ♦ ❞❡ ✏❙✐♠✉❧❛t✐♦♥✲❇❛s❡❞ ✑✱ ❡ ♦ ✏Pr♦♣♦rt✐♦♥✲
❇❛s❡❞ ✑✳ ❆ ❛❧♦❝❛çã♦ ♣♦rt❛♥t♦✱ ♣♦❞❡ t♦r♥❛r✲s❡ ✉♠ ♣r♦❝❡ss♦ ❞❡ ♠♦❞❡❧❛❣❡♠ ♠❛✐s ❝♦♠♣❧❡①♦✱ t❡♥❞♦
❡♠ ✈✐st❛ ❛ ❝♦♥s✐❞❡r❛çã♦ ❞❛ r❛❝✐♦♥❛❧✐❞❛❞❡ ❞♦s ✈✐❛❥❛♥t❡s ♥♦s ♠♦❞❡❧♦s ✭❱❆❘●❆❙✱ ✷✵✶✶✮✳
❖s ♠♦❞❡❧♦s ♣❛r❛ ❛❧♦❝❛çã♦ ♣♦❞❡♠ s❡r ❡stát✐❝♦s s❡ ❛s ♠❛tr✐③❡s ❞❡ ✈✐❛❣❡♥s ❢♦r❡♠ ♣r❡❞❡t❡r✲
♠✐♥❛❞❛s✱ ♦✉ ❞✐♥â♠✐❝❛✱ q✉❛♥❞♦ ❤á ❡✈♦❧✉çã♦ ♥♦ trá❢❡❣♦ ✭❱❆❘●❆❙✱ ✷✵✶✶✮✳
P❛r❛ ❖❘❚Ú❩❆❘❀ ❲■▲▲❯▼❙❊◆ ✭✷✵✵✻✮ ♦ ♠ét♦❞♦ ❞❡ ❛❧♦❝❛çã♦ ♠❛✐s s✐♠♣❧❡s é ♦ ✧t✉❞♦
♦✉ ♥❛❞❛✧✳ ◆❡st❡ ♠ét♦❞♦ é ❞❡✜♥✐❞♦ ❛ ♠❡❧❤♦r r♦t❛ ✭❝❛♠✐♥❤♦ ♠í♥✐♠♦✮ ❡ ❡♥tã♦ t♦❞♦ ♦ ✢✉①♦ ❞❡
✈❡í❝✉❧♦s ♣❛ss❛rá ♣♦r ❡ss❛ ✈✐❛✱ s❡♠ ❧❡✈❛r ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡st❛ ❈❆▼P❖❙ ✭✷✵✶✸✮✳
❊st❡ ❝♦♥❝❡✐t♦ s❡r✐❛ r❛③♦á✈❡❧ ♣❛r❛ r❡❞❡s ❝♦♠ ♣♦✉❝❛s ♦♣çõ❡s ❞❡ r♦✲
t❛s✱ t❡♥❞♦ ❧✐❣❛çõ❡s ❝♦♠ ❛❧t❛ ❝❛♣❛❝✐❞❛❞❡ ❡ ♥❛s q✉❛✐s ♦s ❝✉st♦s ✭t❡♠♣♦ ♦✉
❞✐stâ♥❝✐❛✮ ❢♦ss❡♠ ❜❛st❛♥t❡ ❞✐❢❡r❡♥t❡s ❈❆▼P❖❙ ✭✷✵✶✸✮✳
❈❆▼P❖❙ ✭✷✵✶✸✮ ❝✐t❛ q✉❡ ♦s ♠ét♦❞♦s ❞❡ ❡q✉✐❧í❜r✐♦ sã♦ ❞❡✜♥✐❞♦s ❝♦♠♦ ❛q✉❡❧❡s ❡♠ q✉❡ ♦
✶✸
❝✉st♦ ❞❛ ✈✐❛❣❡♠ ❡♠ ❝❛❞❛ ♥ó ❞❛ r❡❞❡ ♣♦❞❡ ❞❡♣❡♥❞❡r t❛♥t♦ ❞♦ ✢✉①♦ ♥♦ ❧✐♥❦ q✉❛♥t♦ ❞♦ ✢✉①♦ ❡♠
♦✉tr♦s ❧✐♥❦ ❞❛ r❡❞❡✳ ❆ ❛✉t♦r❛ ❝♦♠❡♥t❛ q✉❡ ♥❡ss❡ ♠ét♦❞♦ sã♦ ✉t✐❧✐③❛❞❛s ❝✉r✈❛s q✉❡ r❡❧❛❝✐♦♥❛♠
♦ ❝✉st♦ ♦✉ t❡♠♣♦ ❞❛ ✈✐❛❣❡♠ ❡♠ ❢✉♥çã♦ ❞♦ ✢✉①♦ ❛❧♦❝❛❞♦ ♥❡st❛ ✈✐❛
❖ ♠ét♦❞♦ ❞❡ ❛❧♦❝❛çã♦ ✐♥❝r❡♠❡♥t❛❧ ❞❡ trá❢❡❣♦ t❡♥t❛ r❡♣r♦❞✉③✐r ❛ ❞❡❝✐sã♦ ❞♦ ♠♦t♦r✐st❛ ♥❛
❡s❝♦❧❤❛ ❞❛ r♦t❛✱ t♦♠❛♥❞♦ ❝♦♠♦ ❝r✐tér✐♦ ♦ ♠❡♥♦r t❡♠♣♦✳ ◆♦ ❡♥t❛♥t♦✱ ❝♦♠♦ ♦ ♥ú♠❡r♦ ❞❡ ✉s✉ár✐♦s
♥❛ ♠❛❧❤❛ ♥ã♦ é ❝♦♥st❛♥t❡ ✭❞✐♥â♠✐❝♦✮✱ sã♦ ♥❡❝❡ssár✐❛s ✐t❡r❛çõ❡s✳ ❆ r❡❛❧♦❝❛çã♦ ❞♦s ✉s✉ár✐♦s ♥❛s
r♦t❛s ♣♦❞❡ s❡r ❢❡✐t❛ ❛té ❛❧❝❛♥ç❛r❡♠ ✉♠❛ s✐t✉❛çã♦ ❡♠ q✉❡ t♦❞♦s ♦s ✉s✉ár✐♦ ♣❡r❝♦rr❛♠ s✉❛s r♦t❛s
♥♦ ♠❡♥♦r t❡♠♣♦ ❞❡ ✈✐❛❣❡♠ ♣♦ssí✈❡❧ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✳
✷✳✸ P❡sq✉✐s❛s ❞❡ trá❢❡❣♦
❖ t❡r♠♦ ♣❡sq✉✐s❛s ❞❡ tr❛❢❡❣♦ s❡ r❡❢❡r❡♠ ❝♦♠✉♠❡♥t❡✱ ❡♠ ♣r♦❥❡t♦s ❞❡ tr❛♥s♣♦rt❡s✱ à ❝♦♥t❛❣❡♥s
✈♦❧✉♠étr✐❝❛s ❞❡ ✈❡í❝✉❧♦s ❡♠ s❡çõ❡s ❞❡ ✈✐❛s ❡♠ ✉♠ ♣❡rí♦❞♦ ❞❡ t❡♠♣♦✳ P♦❞❡ s❡ r❡❢❡r✐r✱ t❛♠❜é♠
❝♦♠✉♠❡♥t❡✱ à ❞❡s❝r✐çã♦ ❞❡ r♦t❛s ❛ss♦❝✐❛❞❛s ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ✈✐❛❣❡♥s ❡♥tr❡ ♣❛r❡s ❞❡ ♦r✐❣❡♠
❞❡st✐♥♦ ❡♠ ✉♠❛ ár❡❛ ❞❡ ❡st✉❞♦✳
✷✳✸✳✶ ❈♦♥t❛❣❡♥s ✈♦❧✉♠étr✐❝❛s
❆s ❝♦♥t❛❣❡♥s ✈♦❧✉♠étr✐❝❛s tê♠ ♣♦r ♦❜❥❡t✐✈♦ ❞❡t❡r♠✐♥❛r ♦ ✢✉①♦ ❞❡ ✈❡í❝✉❧♦s ♦✉ ♣❡❞❡str❡s q✉❛♥t♦
❛ q✉❛♥t✐❞❛❞❡✱ ♦ s❡♥t✐❞♦ ❡ ❛ ❝♦♠♣♦s✐çã♦ q✉❡ ♣❛ss❛♠ ♣♦r ✉♠ s❡❣♠❡♥t♦ ♦✉ ✐♥t❡rs❡çã♦ ❞❡ ✉♠❛ ✈✐❛✱
♥✉♠ ♣❡rí♦❞♦ ✭❈❆▼P❖❙✱ ✷✵✶✸✮✳
❈♦♠ ❛s ❝♦♥t❛❣❡♥s ✈♦❧✉♠étr✐❝❛s ♦❜té♠✲s❡ ♦ ✈♦❧✉♠❡ ❞❡ trá❢❡❣♦ ❝♦rr❡s♣♦♥❞❡♥t❡✱ ♣♦❞❡♥❞♦ s❡r
❝♦♠♣r❡❡♥❞✐❞♦ ❝♦♠♦ ♦ ♥ú♠❡r♦ ❞❡ ✈❡í❝✉❧♦s q✉❡ ♣❛ss❛♠ ♣❡❧❛ s❡çã♦ ❞❛ ✈✐❛✱ ♦✉ ❞❡ ✉♠❛ ❞❡t❡r♠✐♥❛❞❛
❢❛✐①❛✱ ❞✉r❛♥t❡ ✉♠❛ ✉♥✐❞❛❞❡ ❞❡ t❡♠♣♦ ✭❉◆■❚✴■P❘✱ ✷✵✵✻✮✳
P❛r❛ r❡❛❧✐③❛r ❛ ❝♦♥t❛❣❡♠ ✈♦❧✉♠étr✐❝❛✱ ♣♦❞❡✲s❡ ❢❛③ê✲❧❛ ✏♠❛♥✉❛❧♠❡♥t❡✑ ♦✉ ❝♦♥t❛r ❝♦♠ ❞✐s✲
♣♦s✐t✐✈♦s ❛✉t♦♠❛t✐③❛❞♦s✳
❆s ❝♦♥t❛❣❡♥s ♠❛♥✉❛✐s sã♦ ❢❡✐t❛s ♣♦r ❝♦❧❛❜♦r❛❞♦r❡s✳ ❯t✐❧✐③❛✲s❡ ✜❝❤❛s ❡ ❝♦♥t❛❞♦r❡s ♠❛♥✉❛✐s✳
❙ã♦ ✐❞❡❛✐s ♣❛r❛ ❛ ❝♦♠♣♦s✐çã♦ ❞❡ ✢✉①♦✱ ❛♥á❧✐s❡ ❞❡ ♠♦✈✐♠❡♥t♦s ❞✐r❡❝✐♦♥❛✐s ❡♠ ✐♥t❡rs❡çõ❡s ❡
❝♦♥t❛❣❡♥s ❡♠ r♦❞♦✈✐❛s ❝♦♠ ♠✉✐t❛s ❢❛✐①❛s✳ P❛r❛ ❝♦♥t❛❣❡♥s ❡♠ ✈✐❛s ✉r❜❛♥❛s é ❝♦♠✉♠ ❛❞♦t❛r
✉♠ ❝r✐tér✐♦ ❞❡ ❣r✉♣❛♠❡♥t♦ ❞❡ ✈❡í❝✉❧♦s ❝♦♠ ❜❛s❡ ❡♠ ❝❛r❛❝t❡ríst✐❝❛s s❡♠❡❧❤❛♥t❡s ❞❡ ♦♣❡r❛çã♦
✭❛✉t♦♠ó✈❡✐s✱ ô♥✐❜✉s ❡ ❝❛♠✐♥❤õ❡s✮✭❉◆■❚✴■P❘✱ ✷✵✵✻✮✳
❖s ❝♦♥t❛❞♦r❡s ❛✉t♦♠❛t✐③❛❞♦s sã♦ ✐♥st❛❧❛❞♦s ❡♠ ♣♦st♦s ♣❡r♠❛♥❡♥t❡s ♦♥❞❡ s❡ ❞❡s❡❥❛♠ ❡❢❡✲
t✉❛r ❝♦♥t❛❣❡♥s ❝♦♥tí♥✉❛s✱ ❞❡ ❧♦♥❣❛ ❞✉r❛çã♦ ✭♣♦r ❡①❡♠♣❧♦ ✷✹ ❤♦r❛s ♣♦r ❞✐❛✱ ❞✉r❛♥t❡ t♦❞♦ ♦
✶✹
❛♥♦✮✳ ❆s ✉♥✐❞❛❞❡s ❛❝✉♠✉❧❛❞♦r❛s sã♦ ❛s ♠❡s♠❛s ✉s❛❞❛s ❡♠ ❝♦♥t❛❞♦r❡s ♣♦rtát❡✐s✳ ❆ ❝❛♣t❛çã♦
❡♥tr❡t❛♥t♦✱ ❝♦st✉♠❛ s❡r ❢❡✐t❛ ♣♦r s❡♥s♦r❡s ❞❡ ♥❛t✉r❡③❛ ♠❛✐s ❡stá✈❡❧✳ ❊♥tr❡ ♦s ♠❛✐s ✉t✐❧✐③❛❞♦s
❛t✉❛❧♠❡♥t❡✱ ♣♦❞❡✲s❡ ❝✐t❛r ♦s ✐♥❞✉t♦r❡s ❡♠ ✏ ❧♦♦♣✑ ✭✐♥st❛❧❛❞♦s ♥♦ ♣❛✈✐♠❡♥t♦✮✳ ❖✉tr♦s t✐♣♦s ❞❡
✉♥✐❞❛❞❡s ❝❛♣t❛❞♦r❛s ✉s❛♠ ❞✐s♣♦s✐t✐✈♦s ♠❛❣♥ét✐❝♦s✱ s♦♥♦r♦s✱ r❛❞❛r✱ ♠✐❝r♦✲♦♥❞❛s✱ ❧✉③ ✐♥❢r❛✈❡r✲
♠❡❧❤❛✱ ❝é❧✉❧❛s ❢♦t♦❡❧étr✐❝❛s✱ ❡t❝ ✭❉◆■❚✴■P❘✱ ✷✵✵✻✮✳
❖ ❱♦❧✉♠❡ ▼é❞✐♦ ❉✐ár✐♦ ✭❱▼❉✮ é ♦ ✈♦❧✉♠❡ ❞❡ ✈❡í❝✉❧♦s q✉❡ ❝✐r❝✉❧❛♠ ❞✉r❛♥t❡ ✷✹ ❤♦r❛s ✉♠
tr❡❝❤♦ ❞❡ ✈✐❛✳ ❊ss❡ ❞❛❞♦ é ❝♦♠♣✉t❛❞♦ ♣❛r❛ ✉♠ ♣❡rí♦❞♦ ❞❡ t❡♠♣♦ r❡♣r❡s❡♥t❛t✐✈♦ ❞❡ ✉♠ ❛♥♦
✭q✉❛♥❞♦ ♥ã♦ ❤á ♦✉tr❛ ✐♥❞✐❝❛çã♦✮✳ ◆❛ ❞❡t❡r♠✐♥❛çã♦ ❞♦ ✈♦❧✉♠❡ ❞❡ trá❢❡❣♦ sã♦ ❝♦♥t❛❜✐❧✐③❛❞♦s
t♦❞♦s ♦s ✈❡í❝✉❧♦s q✉❡ ❛tr❛✈❡ss❛♠ ♦ tr❡❝❤♦ ❞❛ ✈✐❛ ❡♠ ✉♠ só s❡♥t✐❞♦ ✭r❛r❛♠❡♥t❡✮ ♦✉ ❡♠ ❛♠❜♦s✱
♦✉ ❛✐♥❞❛✱ ♦s q✉❡ ❝✐r❝✉❧❛♠ ♣♦r ✉♠❛ só ❢❛✐①❛✳ ❆ ✉♥✐❞❛❞❡ ❞❡ ♠❡❞✐❞❛ é ✈❡í❝✉❧♦s✴❞✐❛ ✭✈♣❞✮✳ ❊ss❛s
✐♥❢♦r♠❛çõ❡s ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞❛s ♥❛ ❛♥á❧✐s❡ ❞❡ ❝❛♣❛❝✐❞❛❞❡ ❞❛ ✈✐❛✱ ♥❛s ❝❛✉s❛s ❞❡ ❝♦♥❣❡st✐♦♥❛✲
♠❡♥t♦ ❡ í♥❞✐❝❡s ❞❡ ❛❝✐❞❡♥t❡s✱ ♥♦ ❞✐♠❡♥s✐♦♥❛♠❡♥t♦ ❞♦ ♣❛✈✐♠❡♥t♦✱ ♥♦s ♣r♦❥❡t♦s ❞❡ ❝❛♥❛❧✐③❛çã♦
❞♦ trá❢❡❣♦ ❡♥tr❡ ♦✉tr❛s ♠❡❧❤♦r✐❛s ✭❉◆■❚✴■P❘✱ ✷✵✵✻✮✳
✷✳✸✳✷ P❡sq✉✐s❛ ❞❡ ♦r✐❣❡♠ ❡ ❞❡st✐♥♦
P❛r❛ ♦ ♣❧❛♥❡❥❛♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡✱ ❛s ♣❡sq✉✐s❛s ♦r✐❣❡♠ ❞❡st✐♥♦ sã♦ ❞❡ s✉♠❛ ✐♠♣♦rtâ♥❝✐❛✱ ♣♦✐s
❝❛r❛❝t❡r✐③❛♠ ❛ ✈✐❛❣❡♠ q✉❛♥t♦✿ t✐♣♦✱ ✈❛❧♦r ❡ ♣❡s♦ ❞❛ ❝❛r❣❛ tr❛♥s♣♦rt❛❞❛✱ ♥ú♠❡r♦s ❞❡ ♣❛ss❛❣❡✐r♦s✱
♠♦t✐✈♦s ❞❛s ✈✐❛❣❡♥s✱ ❤♦rár✐♦s✱ ❢r❡q✉ê♥❝✐❛✱ q✉✐❧♦♠❡tr❛❣❡♥s ♣❡r❝♦rr✐❞❛s ♣♦r ❛♥♦✱ ❡t❝✳
◆❡ss❛ ♣❡sq✉✐s❛ ♦ ♦❜❥❡t✐✈♦ é ❝♦♥❤❡❝❡r ❛ ♦r✐❣❡♠ ❡ ♦ ❞❡st✐♥♦ ❞❛ ❝❛r❣❛ ♦✉ ✐♥❞✐✈í❞✉♦ s❡♥❞♦
❡st❡ ✉♠ ♣❡❞❡str❡✱ ♠♦t♦r✐st❛✱ ♦✉ ♣❛ss❛❣❡✐r♦✳ P♦❞❡ ✐♥❝❧✉✐r ❞❛❞♦s ❣❡r❛✐s s♦❜r❡ ❛ ♣❡ss♦❛ ✭✐❞❛❞❡✱
s❡①♦✱ r❡♥❞❛✱ ❡s❝♦❧❛r✐❞❛❞❡✮ ❡ s♦❜r❡ ❛ ✈✐❛❣❡♠ ✭❢r❡q✉ê♥❝✐❛✱ ♠♦t✐✈♦✳✳✳✮✭❈❊❚✱ ✶✾✽✷✮✳
❖s ❞❡s❧♦❝❛♠❡♥t♦s ❞❡ ♣❡ss♦❛s ❡ ✈❡í❝✉❧♦s ❡stã♦ ❧✐❣❛❞♦s às ❛t✐✈✐❞❛❞❡s ❡❝♦♥ô♠✐❝❛s ❡ s♦❝✐❛✐s✳
◆❛ ár❡❛ ✉r❜❛♥❛✱ ♦ ♣r✐♥❝✐♣❛❧ ❞❡s❧♦❝❛♠❡♥t♦✱ é ♦ ✧❝❛s❛✲tr❛❜❛❧❤♦✲❝❛s❛✧✳ ❆ q✉❛♥t✐❞❛❞❡ ❡ ❧♦❝❛❧✐③❛çã♦
❞❡ss❛s ✈✐❛❣❡♥s ❞❡♣❡♥❞❡ ❞♦ ❣r❛✉ ❞❡ ✉r❜❛♥✐③❛çã♦✱ ❞♦ s✐st❡♠❛ ✈✐ár✐♦✱ ❡ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s s♦❝✐❛✐s
❞♦s ❡♥tr❡✈✐st❛❞♦s ✭❈❊❚✱ ✶✾✽✷✮✳
❙❡❣✉♥❞♦ ❆❇❘❆❍❆▼❙❙❖◆ ✭✶✾✾✽✮ ♦s ❞❛❞♦s ❞❛ ♠❛tr✐③ ♦r✐❣❡♠✲❞❡st✐♥♦ sã♦ ❣❡r❛❧♠❡♥t❡
❞✐❢í❝❡✐s ❞❡ ♦❜t❡r ❛ ♣❛rt✐r ❞❡ ❡♥tr❡✈✐st❛s ❞✐r❡t❛s✱ t♦r♥❛♥❞♦ ❛s ♣❡sq✉✐s❛s r❡❧❛t✐✈❛♠❡♥t❡ ❝❛r❛s✳
❆ss✐♠✱ ✈ár✐♦s ♠ét♦❞♦s t❡♥t❛♠ ❡st✐♠❛r ♠❛tr✐③❡s ❖✴❉ ❛tr❛✈és ❞❡ ♦✉tr♦s ❞❛❞♦s ❞❡ trá✲
❢❡❣♦✳ ❖ ♠ét♦❞♦ ♣♦r ❝♦♥t❛❣❡♠ ❞♦ trá❢❡❣♦ t❡♠ s✐❞♦ ❞❡s❡♥✈♦❧✈✐❞♦ ❡ t❡st❛❞♦ ♠❛s✱ ♣♦r ❢♦r♠❛r ✉♠
s✐st❡♠❛ ✐♥❞❡t❡r♠✐♥❛❞♦✱ ❣❡r❛ ❞✐❢❡r❡♥t❡s t✐♣♦s ❞❡ ♠❛tr✐③❡s ❡ ♣♦r ❝♦♥s❡q✉ê♥❝✐❛✱ ✈ár✐❛s s♦❧✉çõ❡s
✭❆❇❘❆❍❆▼❙❙❖◆✱ ✶✾✾✽✮✳
✶✺
✷✳✹ ❯s♦ ❞❡ ❙■● ❡♠ ❡st✉❞♦s ❞❡ tr❛♥s♣♦rt❡s
❖ ♣❧❛♥❡❥❛♠❡♥t♦ ❡ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞❡ ✉♠ s✐st❡♠❛ ✈✐ár✐♦ é ❝♦♥s✐❞❡r❛❞♦ ❞❡♠❛s✐❛❞❛♠❡♥t❡ ❝♦♠♣❧❡①♦✱
✈✐st♦ q✉❡ ❡①✐st❡♠ ♠✉✐t❛s ✈❛r✐á✈❡✐s ❛ s❡r❡♠ ❝♦♥s✐❞❡r❛❞❛s✳ ❯♠ ❙✐st❡♠❛ ❞❡ ■♥❢♦r♠❛çõ❡s ●❡♦❣rá✲
✜❝❛s ✭❙■●✮✱ ♣♦❞❡ s❡r ✉t✐❧✐③❛❞♦ ♣❛r❛ ❛✉①✐❧✐❛r ❡ ❢❛❝✐❧✐t❛r ♦ ♠❛♥✉s❡✐♦ ❞❡ss❡s ❞❛❞♦s ❞❡ ♠❛♥❡✐r❛
♠❛✐s ❢á❝✐❧ ❡ ❛♣r♦♣r✐❛❞❛✱ ❝♦♥tr✐❜✉✐♥❞♦ ♥♦ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s
✭▼❆❚❖❙✱ ✷✵✵✹✮✳
❖ ❙■●✱ ♣❡❧❛ ❞❡✜♥✐çã♦ ❞❡ ❋■❚❩ ✭✷✵✵✽✮✱ é ✉♠ s✐st❡♠❛ ❢♦r♠❛❞♦ ♣♦r ❝♦♥❥✉♥t♦ ❞❡ ♣r♦❣r❛♠❛s
❝♦♠♣✉t❛❝✐♦♥❛✐s q✉❡ ✐♥t❡❣r❛♠ ❞❛❞♦s✱ ❡q✉✐♣❛♠❡♥t♦s ❡ ♣❡ss♦❛s✳ ❊ss❡ s✐st❡♠❛ t❡♠ ♣♦r ✜♥❛❧✐❞❛❞❡
❝♦❧❡t❛r✱ ❛r♠❛③❡♥❛r✱ r❡❝✉♣❡r❛r✱ ♠❛♥✐♣✉❧❛r ❡ ❛♥❛❧✐s❛r ❞❛❞♦s ❡s♣❛❝✐❛❧♠❡♥t❡ r❡❢❡r❡♥❝✐❛❞♦s ❛ ✉♠
s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s✳ ❖ ❛✉t♦r ❛✐♥❞❛ ❝♦♠❡♥t❛ q✉❡ ♦✉tr❛s ❢❡rr❛♠❡♥t❛s ♣♦❞❡♠ s❡r ❛❣r❡❣❛❞❛s
❛♦ ✉s♦ ❙■●✱ ✉♠❛ ❞❡❧❛s é ❛ ✐♥t❡r❢❛❝❡ ❣rá✜❝❛✱ ♦✉tr❛✱ ❛ t❡❝♥♦❧♦❣✐❛ ❞❡ ❣❡♦♣r♦❝❡ss❛♠❡♥t♦✳
P❛r❛ s❡ ✉t✐❧✐③❛r ✉♠ ❙■● é ♥❡❝❡ssár✐♦ ❛ ❡①✐stê♥❝✐❛ ❞❡ ✉♠ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s✱
♦✉ s❡❥❛ r❡❣✐str♦s r❡❢❡r❡♥❝✐❛❞♦s ❛ ✉♠ s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s ✭❯❚▼✱ ❙■❘●❆❙✱ ♣♦r ❡①❡♠♣❧♦✮✳
❙❡♥❞♦ ❛ ♠❛♥✐♣✉❧❛çã♦ ❞❡ss❡s ❞❛❞♦s ❢❡✐t❛ ♣♦r ♠❡✐♦ ❞❡ ✉♠ ❙✐st❡♠❛ ❞❡ ●❡r❡♥❝✐❛♠❡♥t♦ ❞❡ ❇❛♥❝♦
❞❡ ❉❛❞♦s ✭❙●❇❉✮ ✭❋■❚❩✱ ✷✵✵✽✮✳
❈♦♥❢♦r♠❡ ❝♦♥st❛ ❡♠ ❈➶▼❆❘❆ ❡t ❛❧✳ ✭✶✾✾✻✮✱ ♦s ❞❛❞♦s ❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s sã♦ ❝♦♠✉♠❡♥t❡
❝❛r❛❝t❡r✐③❛❞♦s q✉❛♥t♦ ❛s ❝❛r❛❝t❡ríst✐❝❛s ♥ã♦ ❡s♣❛❝✐❛✐s ✭♥♦♠❡ ♦✉ t✐♣♦ ❞❡ ✈❛r✐á✈❡❧✮✱ ❝❛r❛❝t❡ríst✐❝❛s
❡s♣❛❝✐❛✐s ✭❧♦❝❛❧✐③❛çã♦✮✱ ❡ ❝❛r❛❝t❡ríst✐❝❛s t❡♠♣♦r❛✐s ✭q✉❛♥❞♦ ❢♦r❛♠ ❝♦❧❡t❛❞♦s✮✳
❖ ❙●❇❉ ♥❡❝❡ss✐t❛ ❞❡ ✉♠❛ ❡str✉t✉r❛ ♣❛r❛ q✉❡ ♦s ❞❛❞♦s ♣♦ss✉❛♠ ❝❡rt❛ r❡❧❛çã♦ ❡♥tr❡ s✐✳
P❛r❛ ❡ss❛ ❢✉♥çã♦ sã♦ ✉t✐❧✐③❛❞♦s ❝ó❞✐❣♦s ✐❞❡♥t✐✜❝❛❞♦r❡s q✉❡ r❡❣✐str❛♠✲♦s ❞❡♥tr♦ ❞♦ s✐st❡♠❛✳
◆♦ ❝❛s♦ ❞❡ ✉♠ ❙■● é ♥❡❝❡ssár✐♦ q✉❡ ♦s ❞❛❞♦s ❛❧❢❛♥✉♠ér✐❝♦s s❡❥❛♠ ❝♦rr❡❧❛❝✐♦♥❛❞♦s ❛♦s ❞❛❞♦s
❡s♣❛❝✐❛✐s✳ ❖s ❞❛❞♦s ❛❧❢❛♥✉♠ér✐❝♦s sã♦ ❛ss✐♠ ❞❡♥♦♠✐♥❛❞♦s ♣♦r ♣♦ss✉ír❡♠ ❝❛r❛❝t❡r❡s ✭❧❡tr❛s✱
♥ú♠❡r♦s ❡ s✐♥❛✐s✮ ♦r❣❛♥✐③❛❞♦s ❡♠ t❛❜❡❧❛s✱ ❢♦r♠❛♥❞♦ ✉♠ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ✭❋■❚❩✱ ✷✵✵✽✮✳
❖s ❞❛❞♦s ❡s♣❛❝✐❛✐s ♣♦❞❡♠ t❡r ❡str✉t✉r❛s✿
• ❱❡t♦r✐❛✐s✿ ❊str✉t✉r❛ ❝♦♠♣♦st❛ ♣♦r ♣♦♥t♦✱ ❧✐♥❤❛ ♦✉ ♣♦❧í❣♦♥♦✱ r❡♣r❡s❡♥t❛❞♦s ♣♦r ✉♠ s✐st❡♠❛
❞❡ ❝♦♦r❞❡♥❛❞❛s✳ ❙❡♥❞♦ ❛ ❡s❝❛❧❛ ❢❛t♦r ♣❛r❛ ❡ss❛s r❡♣r❡s❡♥t❛çõ❡s✳ ❆rq✉✐✈♦s ❝♦♠♣✉t❛❝✐♦♥❛✐s
❝♦♠ ❡①t❡♥sõ❡s ✳❙❍P✱ sã♦ ✉t✐❧✐③❛❞♦s ♣❛r❛ ❛r♠❛③❡♥❛r ❞❛❞♦s ✈❡t♦r✐③❛❞♦s✳
• ▼❛tr✐❝✐❛✐s✿ ❙ã♦ ♦s ❞❛❞♦s r❛st❡r✳ ❆r♠❛③❡♥❛❞♦s ❡♠ ❢♦r♠❛ ❞❡ ♠❛tr✐③✱ ♦♥❞❡ ❝❛❞❛ ❝é❧✉❧❛✱ ♦
♣✐❝t✉r❡ ❡❧❡♠❡♥t ✭♣✐①❡❧✮✱ r❡♣r❡s❡♥t❛ ✉♠ ✈❛❧♦r ❡ t❛♠❜é♠ ✉♠ ♣❛r ❞❡ ❝♦♦r❞❡♥❛❞❛s✳ ❆rq✉✐✈♦s
❝♦♠♣✉t❛❝✐♦♥❛✐s ❝♦♠ ❡①t❡♥sõ❡s ✳❚■❋✱ sã♦ ✉t✐❧✐③❛❞♦s ♣❛r❛ ❛r♠❛③❡♥❛r ❞❛❞♦s ♠❛tr✐❝✐❛✐s
❆ ♣❛rt✐r ❞❡ ❞❛❞♦s ❞❡✈✐❞❛♠❡♥t❡ ♠❛♣❡❛❞♦s ❡ ❣❡r❡♥❝✐❛❞♦s ♣♦r ❙■●✱ ♣♦❞❡✲s❡ ❝♦♥❤❡❝❡r ♠❡❧❤♦r
✶✻
✉♠❛ r❡❣✐ã♦✱ ❢♦r♥❡❝❡♥❞♦ ✐♥s✉♠♦s ♣❛r❛ ❢✉t✉r❛s t♦♠❛❞❛s ❞❡ ❞❡❝✐sõ❡s✳ ▼❛♣❡❛♠❡♥t♦ ❞❡ ♦❝✉♣❛çõ❡s
❡ ❝♦♥str✉çõ❡s ✐rr❡❣✉❧❛r❡s✱ ♠♦♥✐t♦r❛♠❡♥t♦ ❞❡ ár❡❛s ❞❡ r✐s❝♦✱ ❞✐r❡tr✐③ ❞❡ ✉♠❛ ✈✐❛ sã♦ ❡①❡♠♣❧♦s
❞❡ ✉t✐❧✐③❛çã♦ ❞❡ss❡s ❞❛❞♦s✳ ✭❋■❚❩✱ ✷✵✵✽✮✳
❆ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ✈✐s✉❛❧✐③❛çã♦ ❞♦s ❞❛❞♦s ❡ r❡s✉❧t❛❞♦s ❞❛s ❛♥á❧✐s❡s
❡s♣❛❝✐❛✐s ❡♠ ✉♠ ♠❛♣❛ ❢❛③ ❝♦♠ q✉❡ ♦ ✉s✉ár✐♦ ❝♦♠♣r❡❡♥❞❛✱ ❞❡ ❢♦r♠❛
❢❛❝✐❧✐t❛❞❛ ❡ ❝❧❛r❛✱ ❛ ✐♥❢♦r♠❛çã♦ ❞✐s♣♦st❛ ▲❖P❊❙ ✭✷✵✶✺✮✳
❖s ♣r♦❞✉t♦s ❣❡r❛❞♦s ♣♦r ✉♠ ❙■● ❝❛r❛❝t❡r✐③❛♠✲s❡ ♣♦r t❡r r❡❧❛çã♦ ❝♦♠ ♦ ❡s♣❛ç♦ ❢ís✐❝♦
✭❧♦❝❛❧✐③❛çã♦✮✱ ♣♦❞❡♥❞♦ tr❛❜❛❧❤❛r ❢❡♥ô♠❡♥♦s ❝❧✐♠át✐❝♦s✱ ❤✉♠❛♥♦s✱ s♦❝✐❛✐s ❡ ❡❝♦♥ô♠✐❝♦s✱ ❡♥tr❡
♦✉tr♦s ✭❋■❚❩✱ ✷✵✵✽✮✳ ❊ss❡ s✐st❡♠❛ ✐♥t❡❣r❛ ❝♦♥❤❡❝✐♠❡♥t♦s ❞❡ ❞✐✈❡rs❛s ár❡❛s ❞❛ ❈✐ê♥❝✐❛ ❞❛
❈♦♠♣✉t❛çã♦ ❡ ❞❡ ❞✐s❝✐♣❧✐♥❛s r❡❧❛❝✐♦♥❛❞❛s ❛♦ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ ❝❡rt♦s t✐♣♦s ❡s♣❡❝í✜❝♦s ❞❡ ❞❛❞♦s✱
s❡♥❞♦ ♣♦rt❛♥t♦ ✉♠❛ ❢❡rr❛♠❡♥t❛ ✐♥t❡r❞✐s❝✐♣❧✐♥❛r ✭❈➶▼❆❘❆ ❡t ❛❧✳✱ ✶✾✾✻✮✳
❙❡❣✉♥❞♦ ▲❖P❊❙ ✭✷✵✶✺✮✱ ♦ ✉s♦ ❞❡ ❙■● ♣❛r❛ ♠♦❞❡❧❛❣❡♠ ❞❡ tr❛♥s♣♦rt❡ ❡ ❧♦❣íst✐❝❛✱ ❛✉①✐❧✐❛✱
♣♦r ❡①❡♠♣❧♦✱ ♥❛ ❛✈❛❧✐❛çã♦ ❞❡ r♦t❛s ❡ ❝♦♠♣♦s✐çã♦ ❞❡ ❝✉st♦s✳ ❙❡♥❞♦ ❡ss❡s ❝á❧❝✉❧♦s ❜❛s❡❛❞♦s ❡♠
❞❛❞♦s ❡s♣❛❝✐❛✐s ❡ ❛❧❢❛♥✉♠ér✐❝♦s q✉❡ ❝❛r❛❝t❡r✐③❛♠ ❛ ♠❛❧❤❛ ✈✐ár✐❛s✳
✷✳✺ ❚r❛♥s❈❆❉
❆s ✐♥❢♦r♠❛çõ❡s ❞❡st❡ ❝❛♣ít✉❧♦ ❢♦r❛♠ ♦❜t✐❞❛s ♥♦ ♠❛♥✉❛❧ ❞❡ ❞❡s❝r✐çã♦ ❞♦ ♣r♦❣r❛♠❛ ♦❢❡r❡❝✐❞❛
❡♠ ✭❁❤tt♣✿✴✴✇✇✇✳❝❛❧✐♣❡r✳❝♦♠✴t❝♦✈✉✳❤t♠✇❡❜s✐t❡❃✮ ♣❡❧❛ ❈❆▲■P❊❘✱ ❡♠♣r❡s❛ q✉❡ ❞❡s❡♥✈♦❧✈❡ ♦
♣r♦❣r❛♠❛✳ ❆tr❛✈és ❞♦ ▲❛❜♦r❛tór✐♦ ❞❡ ❚r❛♥s♣♦rt❡ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛
✭▲❛❜❚r❛♥s✲❯❋❙❈✮✱ ❢♦✐ ♣♦ssí✈❡❧ t❡r ❛❝❡ss♦ ❛♦ s♦❢t✇❛r❡✳
❖ ❚r❛♥s❈❆❉ é ✉♠ ♣r♦❣r❛♠❛ q✉❡ ✐♥t❡❣r❛ ●■❙ ❡ ❛❧❣♦r✐t♠♦s q✉❡ ✐♠♣❧❡♠❡♥t❛♠ ♠♦❞❡❧♦s
❞❡ ♣r❡✈✐sã♦ ❞❡ tr❛♥s♣♦rt❡ ❡ ❧♦❣íst✐❝❛✳ ❯♠ ❞❡ss❡s ♠♦❞❡❧♦s é ♦ q✉❛tr♦ ❡t❛♣❛s✳ ❖ ❚r❛♥s❈❆❉
♣♦ss✉✐ ❢❡rr❛♠❡♥t❛s ♣❛r❛ ✈❡r✐✜❝❛r ❡ ❛♥❛❧✐s❛r ❝❛❞❛ ♣r♦❝❡ss♦✿ ❛ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s✱ ❞✐str✐❜✉✐çã♦
❞❡ ✈✐❛❣❡♥s✱ ❡s❝♦❧❤❛ ❞♦ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡ ❡ ❛❧♦❝❛çã♦ ❞♦ trá❢❡❣♦✳
◆♦ q✉❡ s❡ tr❛t❛ ❞❡ ❣❡r❛çã♦ ❞❡ ✈✐❛❣❡♥s✱ ♦ s♦❢t✇❛r❡ ✐♥❝❧✉✐ ♣r♦❝❡❞✐♠❡♥t♦s ♣❛r❛ ❡st✐♠❛r ❛
♣r♦❞✉çã♦ ❡ ❛tr❛çã♦ ❞❡ ✈✐❛❣❡♥s✳ ❊st❡s ♣r♦❝❡❞✐♠❡♥t♦s sã♦ ❜❛s❡❛❞♦s ❡♠ ♠♦❞❡❧♦s ❞❡ ❝❧❛ss✐✜❝❛✲
çã♦ ❝r✉③❛❞❛ ✭♦✉ ♠ét♦❞♦ ❞❡ ❛♥á❧✐s❡ ❞❡ ❝❛t❡❣♦r✐❛s✮✱ r❡❣r❡ssã♦ ❡ ♠♦❞❡❧♦s ❞❡ ❡s❝♦❧❤❛ ❞✐s❝r❡t❛✳
❊①✐st❡ t❛♠❜é♠ ✉♠ ♠ét♦❞♦ ♣❛r❛ ❛ ✉♠❛ ✏♣r♦❞✉çã♦ ✈✐rt✉❛❧✑ ❞❡ ♣♦♣✉❧❛çã♦ ❛ ♣❛rt✐r ❞❛ ❞❛❞♦s
❞❡♠♦❣rá✜❝♦s✳
❆ s❡❣✉♥❞❛ ❡t❛♣❛ é ✉s❛❞❛ ♣❛r❛ ♣r❡✈❡r✱ ❡s♣❛❝✐❛❧♠❡♥t❡✱ ✉♠ ♣❛❞rã♦ ✈✐❛❣❡♥s ♦✉ ✢✉①♦s ❡♥tr❡
♦r✐❣❡♥s ❡ ❞❡st✐♥♦s✳ ❊ss❛ ❢✉♥çã♦ ♣♦❞❡ s❡r ✉t✐❧✐③❛❞❛ ♣❛r❛ ♠♦❞❡❧❛r ✢✉①♦ ❞❡ ❝♦♠♠♦❞✐t✐❡s✱ ♣❛❞rõ❡s
✶✼
❞❡ ✈❡♥❞❛s ❡ ❞❡ ❡st♦❝❛❣❡♠ ❞❡ ♣r♦❞✉t♦s✳ ❖ s♦❢t✇❛r❡ ❢♦r♥❡❝❡ ❢❡rr❛♠❡♥t❛s ♣❛r❛ ❝❛❧✐❜r❛çã♦ ❞❡
❢❛t♦r❡s ❞❡ ❝r❡s❝✐♠❡♥t♦✱ ♠♦❞❡❧♦s ❞❡ ❣r❛✈✐❞❛❞❡✱ ❢❛t♦r❡s ❞❡ ✐♠♣❡❞â♥❝✐❛ ❡ ❝❛❧✐❜r❛çã♦ ❞❡ ♦✉tr♦s
♣❛râ♠❡tr♦s✳ ❙✉♣♦rt❛ ♥♦✈❛s té❝♥✐❝❛s ❞❡ ❞✐str✐❜✉✐çã♦ ❜❛s❡❛❞♦ ♥♦s ♠♦❞❡❧♦s ❞✐s❝r❡t♦s q✉❡ ✐♥❝❧✉❡♠
♣r❡ç♦ ♥❛s ✈✐❛❣❡♥s ❡ ♦✉tr♦s ❛tr✐❜✉t♦s✳
❆ ❡s❝♦❧❤❛ ❞♦ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡ é ✉t✐❧✐③❛❞❛ ♣❛r❛ ❛♥❛❧✐s❛r ❡ ♣r❡✈❡r ❛s ❡s❝♦❧❤❛s ✐♥❞✐✈✐❞✉❛✐s
♦✉ ❞❡ ♣❡q✉❡♥♦s ❣r✉♣♦s✱ ❡❧❛❜♦r❛❞❛s ❡♠ ♠♦❞❡❧♦s ❞❡ tr❛♥s♣♦rt❡s ♣ré✲s❡❧❡❝✐♦♥❛❞♦s q✉❡ sã♦ ✉s❛❞♦s
❡♠ ❞✐❢❡r❡♥t❡s t✐♣♦s ❞❡ ✈✐❛❣❡♠✳ ❖s ♠♦❞❡❧♦s ♣r♦❜❛❜✐❧íst✐❝♦s ▲♦❣✐t ❡ ♠✉❧t✐♥♦♠✐❛❧ ▲♦❣✐t sã♦ ❡❧❛✲
❜♦r❛❞♦s ♣❡❧♦ ❚r❛♥s❈❆❉ ❛tr❛✈és ❞❡ ❡st✐♠❛t✐✈❛ ❞❡ ♣❛râ♠❡tr♦s✳ ❖ s♦❢t✇❛r❡ ❝❛❧❝✉❧❛ ✉♠❛ ❣❛♠❛
❞❡st❡s q✉❡ sã♦ ❞❡♥♦♠✐♥❛❞♦s ✏♠❛✐s ♣r♦✈á✈❡✐s✑✱ ♣❛r❛ ♦❜t❡r r❡s✉❧t❛❞♦s ❞❛ ❡s❝♦❧❤❛ ❞♦ s✐st❡♠❛ ❞❡
tr❛♥s♣♦rt❡✳ ❊st❡s ❞❛❞♦s sã♦ ❝♦♥✈❡♥✐❡♥t❡♠❡♥t❡ tr❛t❛❞♦s ❡ ❛tr✐❜✉í❞♦s ❛♦ ♠♦❞❡❧♦ ▲♦❣✐t✳ ❯♠❛
✐♥t❡r❢❛❝❡ q✉❡ ♣❡r♠✐t❡ ♦ ✉s✉ár✐♦ ♠❛♥✉s❡✐❡ ❛ ❡str✉t✉r❛ ❞♦s ❛tr✐❜✉t♦s ▲♦❣✐t ❣r❛✜❝❛♠❡♥t❡✳
❆ q✉❛rt❛ ❡t❛♣❛ ♥♦ ❚r❛♥s❈❆❉ ✐♥❝♦r♣♦r❛ ✈ár✐♦s ❛✈❛♥ç♦s ♥♦ ♠ét♦❞♦ ❞❡ ❛❧♦❝❛çã♦ ❞❡ tr❛❢❡❣♦
❡ ❢❛❝✐❧✐t❛♠ ❛♥á❧✐s❡s ❞❡ trá❢❡❣♦ r♦❞♦✈✐ár✐♦ ❡ ✐♠♣❛❝t♦s ♥♦ tr❛♥s♣♦rt❡ ❡♠ s✐✱ ❞❡ ❢♦r♠❛ ♣r❡❝✐s❛✳ P♦❞❡
❝♦♥s❡❣✉✐r ❡❧❡✈❛❞♦s ♥í✈❡✐s ❞❡ ❝♦♥✈❡r❣ê♥❝✐❛✳ ❖ ♠ét♦❞♦s ❝♦♠♦ ✏t✉❞♦ ♦✉ ♥❛❞❛✑ é ❛❝♦♠♣❛♥❤❛❞♦ ❞❡
❢❡rr❛♠❡♥t❛s ❞❡ ❞❡✜♥✐çã♦ ❞❡ ♣❛râ♠❡tr♦s ❞❡ ✐♠♣❡❞â♥❝✐❛ ❡ ❞❡ ♣❡♥❛❧✐❞❛❞❡s ❝❛s♦ ♦ ✈❡í❝✉❧♦ ❛ss✉♠❛
✉♠❛ ✈✐❛ ♥ã♦ ♣❡r♠✐t✐❞❛ ✭❝♦♥tr❛♠ã♦✱ ♣♦r ❡①❡♠♣❧♦✮✳
❆tr❛✈és ❞❡ ❢❡rr❛♠❡♥t❛s ❣❡♦❣rá✜❝❛s ❞♦ ❚r❛♥s❈❆❉ é ♣♦ssí✈❡❧ ❡❞✐t❛r ❞❛❞♦s ✈❡t♦r✐❛✐s ❡ s✉❛
t❛❜❡❧❛ ❛tr✐❜✉t♦s✳ P♦❞❡✲s❡ ♠❡❞✐r✱ ❛❞✐❝✐♦♥❛r✱ ❛❧t❡r❛r ❡ ❡①❝❧✉✐r ❧✐♥❦s✳ ❆ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s ♣♦❞❡
s❡r ❛❧t❡r❛❞❛ ❡ ♣❛rt✐r ❞❡❧❛ ❝♦♥s❡❣✉❡✲s❡ ❣❡r❛r ❞❛❞♦s ❡st❛tíst✐❝♦s✱ r❡❛❧✐③❛r ♦♣❡r❛çõ❡s ♠❛t❡♠át✐❝❛s
❡♥tr❡ ♦✉tr❛s ❢✉♥❝✐♦♥❛❧✐❞❛❞❡s✳
✶✽
✸ ❉❡s❝r✐çã♦ ❞❛ ár❡❛ ❞❡ ❡st✉❞♦
❙❛♥t❛ ❈❛t❛r✐♥❛ ❧♦❝❛❧✐③❛✲s❡ ♥❛ r❡❣✐ã♦ s✉❧ ❞♦ ❇r❛s✐❧✱ t❡♥❞♦ ❝♦♠♦ ❧✐♠✐t❡s ♦ P❛r❛♥á ✭❛♦ ◆♦rt❡✮✱
♦ ❘✐♦ ●r❛♥❞❡ ❞♦ ❙✉❧ ✭❛♦ ❙✉❧✮✱ ❛ ❆r❣❡♥t✐♥❛ ✭❖❡st❡✮ ❡ ♦ ❖❝❡❛♥♦ ❆t❧â♥t✐❝♦ à ▲❡st❡✳ ❖ ❡st❛❞♦
✐♥t❡❣r❛ ✷✾✺ ❝✐❞❛❞❡s✳
❖ P■❇ ❝❛t❛r✐♥❡♥s❡ é ♦ s❡①t♦ ❞♦ ❇r❛s✐❧✱ t♦t❛❧✐③❛♥❞♦✱ ❡♠ ✷✵✶✷✱ ❘✩ ✶✼✼ ❜✐❧❤õ❡s✳ ❖ s❡t♦r
♣r✐♠ár✐♦ ✭❢♦r♥❡❝❡❞♦r ❞❡ ♠❛tér✐❛✲♣r✐♠❛✮ ♣❛rt✐❝✐♣❛ ❝♦♠ ✹✱✸✪✱ s❡t♦r s❡❝✉♥❞ár✐♦ ✭♣r♦❞✉t♦s ✐♥❞✉s✲
tr✐❛❧✐③❛❞♦s✮ ❝♦♠ ✸✸✱✼✪ ❡ ♦ t❡r❝✐ár✐♦ ✭❝♦♠ér❝✐♦ ❡ s❡r✈✐ç♦s✮ ❝♦♠ ✻✷✱✶✪ ✭❋■❊❙❈✱ ✷✵✶✺✮✳
✸✳✶ ❊❝♦♥♦♠✐❛ ❡ s❡✉s ♣♦❧♦s
❙❡❣✉♥❞♦✱ ❙❊❇❘❆❊✴❙❈ ✭✷✵✶✸✮✱ ♦ ❡st❛❞♦ ❝❛t❛r✐♥❡♥s❡ ♣♦ss✉✐ ✉♠ ♣❡r✜❧ ❡❝♦♥ô♠✐❝♦ ❞✐✈❡rs✐✜❝❛❞♦✳
❆ ❛❣r✐❝✉❧t✉r❛ ❝❛t❛r✐♥❡♥s❡ é ❜❛s❡❛❞❛ ❡♠ ♠✐♥✐❢ú♥❞✐♦s r✉r❛✐s ❧♦❝❛❧✐③❛❞♦s ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥❛ r❡❣✐ã♦
♦❡st❡✳ ❖ ♣❛rq✉❡ ✐♥❞✉str✐❛❧ é ❝♦♥s✐❞❡r❛❞♦ ♦ ✹♦ ♠❛✐♦r ❞♦ ♣❛ís✳ ❙❡❣✉❡ ✉♠❛ ❜r❡✈❡ ❞❡s❝r✐çã♦
s♦❝✐♦❡❝♦♥ô♠✐❝❛ ❞♦s ♣r✐♥❝✐♣❛✐s s❡t♦r❡s✳ ❖s ❞❛❞♦s ❢♦r❛♠ ♦❜t✐❞♦s ❞❡ ✭❋■❊❙❈✱ ✷✵✶✹✮✿
• ❙❡t♦r ❛❣r♦✐♥❞✉str✐❛❧
❊♥✈♦❧✈❡ ♠❛✐s ❞❡ ✸✱✹ ♠✐❧ ✐♥❞ústr✐❛s✱ q✉❡ ❡♠♣r❡❣❛♠ ✶✵✺✱✷ ♠✐❧ ♣❡ss♦❛s✱ ❡ ❝♦♥❝❡♥tr❛ ❛ ♠❛✐♦r
♣❛rt❡ ❞❛ ♣r♦❞✉çã♦ ❞❡ ❛❧✐♠❡♥t♦s ❞♦ ❊st❛❞♦✳ ❖ ❝♦♠♣❧❡①♦ ❛❣r♦✐♥❞✉str✐❛❧ r❡s♣♦♥❞❡ ♣♦r
✸✹✱✾✪ ❞❛s ❡①♣♦rt❛çõ❡s ❝❛t❛r✐♥❡♥s❡s✳ ❘❡♥❞❡♠ ❝❡r❝❛ ❞❡ ❯❙✩ ✶ ❜✐❧❤ã♦ ❛♥✉❛✐s ❡♠ ❝❛r♥❡s ❞❡
❢r❛♥❣♦ ❡ s✉í♥♦s✳
• ❙❡t♦r ♠♦✈❡❧❡✐r♦ ✴ ✢♦r❡st❛❧ ✴ ♠❛❞❡✐r❡✐r♦
❆❜r✐❣❛ ♦ ♠❛✐♦r ♣❛rq✉❡ ♠♦✈❡❧❡✐r♦ ❞❛ ❆♠ér✐❝❛ ▲❛t✐♥❛✱ ❣❡r❛♥❞♦ ♣♦st♦s ❞❡ tr❛❜❛❧❤♦ ❛ ✼✵
♠✐❧ ♣❡ss♦❛s ❡ ❛t✐♥❣✐♥❞♦ ❡①♣♦rt❛çõ❡s q✉❡ ✉❧tr❛♣❛ss❛♠ ❛ ❝❛s❛ ❞♦s ❯❙✩ ✽✵✵ ♠✐❧❤õ❡s ❛♥✉❛✐s
q✉❛s❡ ✉♠ q✉❛rt♦ ❞♦ t♦t❛❧ ❝♦♠❡r❝✐❛❧✐③❛❞♦ ♣♦r ❙❛♥t❛ ❈❛t❛r✐♥❛✳
• ❙❡t♦r ❡❧❡tr♦✲♠❡t❛❧✲♠❡❝â♥✐❝♦
❋♦r♠❛❞♦ ♣♦r ♠❛✐s ❞❡ ✹✱✺ ♠✐❧ ✐♥❞ústr✐❛s✱ é r❡s♣♦♥sá✈❡❧ ♣♦r ✷✸✱✺✪ ❞❛s tr❛♥s❛çõ❡s ✐♥t❡r♥❛✲
❝✐♦♥❛✐s ❞♦ ❊st❛❞♦✱ ❝♦♥tr✐❜✉✐♥❞♦ ❝♦♠ ❝❡r❝❛ ❞❡ ❯❙✩ ✼✵✵ ♠✐❧❤õ❡s ♣❛r❛ ❛ ❜❛❧❛♥ç❛ ❝♦♠❡r❝✐❛❧✳
❈♦♥t❛ ❝♦♠ ✽✻ ♠✐❧ ❡♠♣r❡❣❛❞♦s✳
• ❙❡t♦r ✈❡st✉ár✐♦
▼❛✐♦r ❝♦♥❝❡♥tr❛çã♦ ❞❡ ✐♥❞ústr✐❛s ❞♦ s❡t♦r ♥❛ ❆♠ér✐❝❛ ▲❛t✐♥❛ ✭✻✳✹✹✹✱ ❞❛s q✉❛✐s ✷✻ ❞❡
❣r❛♥❞❡ ♣♦rt❡✮✱ ❝♦♥s✐❞❡r❛❞❛ ❛ s❡❣✉♥❞❛ ♠❛✐♦r ❞♦ ♠✉♥❞♦✳ ❖ s❡❣♠❡♥t♦ ❡①♣♦rt❛ ❛❝✐♠❛ ❞❡
✶✾
❯❙✩ ✷✻✵ ♠✐❧❤õ❡s ✭✻✱✼✪ ❞♦ ✈♦❧✉♠❡ ❡st❛❞✉❛❧✮ ❡✱ ❞♦s s❡t♦r❡s ✐♥❞✉str✐❛✐s✱ é ♦ q✉❡ ❡♠♣r❡❣❛
♠❛✐s ❣❡♥t❡✿ ✶✷✹ ♠✐❧ ♣❡ss♦❛s✳
• ❙❡t♦r ♠✐♥❡r❛❧
❖s s❡❣♠❡♥t♦s ❝❛r❜♦♥í❢❡r♦ ❡ ❝❡râ♠✐❝♦✱ ❥✉♥t♦s✱ tê♠ ♠❛✐s ❞❡ ✷✳✶✵✵ ❡♠♣r❡s❛s ❡ r❡♣r❡s❡♥t❛♠
✹✱✻✪ ❞❛s ❡①♣♦rt❛çõ❡s ❞♦ ❊st❛❞♦ ✭❯❙✩ ✶✹✶ ♠✐❧❤õ❡s✮✳ ❉❛s ✐♥❞ústr✐❛s ❞❡ ❝❡râ♠✐❝❛ ❝❛t❛r✐✲
♥❡♥s❡s s❛❡♠ ✻✵✪ ❞❛ ♣r♦❞✉çã♦ ❜r❛s✐❧❡✐r❛ ❞❡ ♣✐s♦s ❡ r❡✈❡st✐♠❡♥t♦s✳ ❈♦♠ q✉❛s❡ ✹✼✪ ❞♦
t♦t❛❧ ♥❛❝✐♦♥❛❧✱ ❙❛♥t❛ ❈❛t❛r✐♥❛ é t❛♠❜é♠ ♦ ♠❛✐♦r ♣r♦❞✉t♦r ❞❡ ❝❛r✈ã♦ ♠✐♥❡r❛❧ ❞♦ ♣❛ís✳
• ❙❡t♦r t❡❝♥♦❧ó❣✐❝♦
❖ ❡st❛❞♦ t❡♠ ♠❛✐s ❞❡ ✶✳✺✵✵ ❡♠♣r❡s❛s ❞❡ t❡❝♥♦❧♦❣✐❛✱ q✉❡ ❢❛t✉r❛♠ ❘✩ ✶ ❜✐❧❤ã♦ ❛♦ ❛♥♦ ❡
❡♠♣r❡❣❛♠ ✶✸ ♠✐❧ tr❛❜❛❧❤❛❞♦r❡s✳ ●r❛♥❞❡ ♣❛rt❡ ❞♦ s❡t♦r ❡stá ❝♦♥❝❡♥tr❛❞❛ ❡♠ ❇❧✉♠❡♥❛✉✱
❋❧♦r✐❛♥ó♣♦❧✐s ❡ ❏♦✐♥✈✐❧❧❡✳
• ❙❡t♦r P❡sq✉❡✐r♦
❙❡❣✉♥❞♦ ❧❡✈❛♥t❛♠❡♥t♦ ❞❛ ❆ss♦❝✐❛çã♦ ❇r❛s✐❧❡✐r❛ ❞❡ ❈♦♥str✉t♦r❡s ❞❡ ❇❛r❝♦s ✭❆❝♦❜❛r✮✱ ❞❡
✷✵✵✺✱ ❡①✐st❡♠ ♦✜❝✐❛❧♠❡♥t❡✱ ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛✱ ✹✶ ❡st❛❧❡✐r♦s ❞❡ ❜❛r❝♦s ❞❡ ♣❡s❝❛✱ ❝♦♠ ✷✱✷
♠✐❧ ❡♠♣r❡❣❛❞♦s✳ ❆ ♣❡s❝❛ ❛rt❡s❛♥❛❧ ❡♥✈♦❧✈❡ ✻✱✶ ♠✐❧ ❡♠❜❛r❝❛çõ❡s ❡ ✷✺ ♠✐❧ ♣❡s❝❛❞♦r❡s q✉❡
❝❛♣t✉r❛♠ ✷✶ ♠✐❧ t♦♥❡❧❛❞❛s ❞❡ ♣❡s❝❛❞♦✱ ♠♦✈✐♠❡♥t❛♥❞♦ ❘✩ ✾✺ ♠✐❧❤õ❡s✳ ❊stã♦ r❡❣✐str❛❞❛s
✶✷✱✻ ♠✐❧ ❡♠❜❛r❝❛çõ❡s ❞❡ ♣❡s❝❛✱ ✼✹✽ ❞❡ ♣❛ss❛❣❡✐r♦s✱ ✶✹✱✼ ♠✐❧ ❞❡ ❡s♣♦rt❡ ❡ r❡❝r❡✐♦✱ ✺✽
♠❛r✐♥❛s ❡ ✐❛t❡ ❝❧✉❜❡s ❡ ✹✾ ♦✜❝✐♥❛s ❞❡ ♥á✉t✐❝❛ ❡ ❧♦❥❛s✳
• ❙❡t♦r t✉ríst✐❝♦
❙❛♥t❛ ❈❛t❛r✐♥❛ r❡❝❡❜❡ ♥♦ ✈❡rã♦ ♠❛✐s ❞❡ ✸ ♠✐❧❤õ❡s ❞❡ t✉r✐st❛s ✭✐♥❝❧✉✐♥❞♦ ♦s ✺✵✵ ♠✐❧
❝❛t❛r✐♥❡♥s❡s q✉❡ ✈✐❛❥❛♠ ❞❡♥tr♦ ❞♦ ♣ró♣r✐♦ ❊st❛❞♦✮ ❡ ❛rr❡❝❛❞❛ ❡♠ t♦r♥♦ ❞❡ ❯❙✩ ✼✽✵
♠✐❧❤õ❡s✳ ❖s ♠✉♥✐❝í♣✐♦s q✉❡ ♠❛✐s ❛tr❛❡♠ ✈✐s✐t❛♥t❡s sã♦ ❋❧♦r✐❛♥ó♣♦❧✐s✱ ❇❛❧♥❡ár✐♦ ❈❛♠❜♦r✐ú✱
❇❧✉♠❡♥❛✉ ❡ ❏♦✐♥✈✐❧❧❡✱ ♠❛s ♦s ❛tr❛t✐✈♦s t✉ríst✐❝♦s ❡stã♦ ❞✐str✐❜✉í❞♦s ♣♦r t♦❞♦ ♦ ❊st❛❞♦✱
✐♥❝❧✉s✐✈❡ ♥❛ s❡rr❛ ❝❛t❛r✐♥❡♥s❡ q✉❡ ♥ã♦ é tã♦ ❞✐✈✉❧❣❛❞❛ q✉❛♥t♦ à ❣❛ú❝❤❛✱ ♠❛s ♦❢❡r❡❝❡
❤♦s♣❡❞❛❣❡♠ ❞❡ q✉❛❧✐❞❛❞❡ ❡ ♣❛✐s❛❣❡♥s ♥❛t✉r❛✐s ❜❡❧íss✐♠❛s✳
❆ ❋✐❣✉r❛ ✷ ✐❧✉str❛ ♦s ♣♦❧♦s ❡❝♦♥ô♠✐❝♦s ❞♦ ❡st❛❞♦ ❡ s❡✉s ♣r✐♥❝✐♣❛✐s ♣r♦❞✉t♦s✳
✸✳✷ ❊①♣r❡ss✐✈✐❞❛❞❡ ♥♦ ❝♦♠ér❝✐♦ ❡①t❡r✐♦r
❙❡❣✉♥❞♦ ♦ ▼✐♥✐stér✐♦ ❞❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦✱ ✐♥❞ústr✐❛ ❡ ❝♦♠ér❝✐♦ ❡①t❡r✐♦r ✭▼❉■❈✮✱ ❙❛♥t❛ ❈❛t❛r✐♥❛
♣♦ss✉✐ ✉♠❛ ✐♥❞ústr✐❛ r♦❜✉st❛ ❡ ✐♥♦✈❛❞♦r❛✱ ✐♥t❡❣r❛❞❛ às ❝❛❞❡✐❛s ❞❡ ❢♦r♥❡❝✐♠❡♥t♦ ❣❧♦❜❛✐s✳ ❖s
♣r♦❞✉t♦s ❞♦ ❡st❛❞♦ sã♦ ❡①♣♦rt❛❞♦s ♣❛r❛ ❝❡r❝❛ ❞❡ ✶✾✵ ♣❛ís❡s ✭❋■❊❙❈✱ ✷✵✶✹✮✳
✷✵
❋✐❣✉r❛ ✷✿ Pó❧♦s ❊❝♦♥ô♠✐❝♦s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✳ ❋♦♥t❡✿ ✭❋■❊❙❈✱ ✷✵✶✹✮✳
❊♠ ❋■❊❙❈ ✭✷✵✶✺✮✱ ❝♦♥st❛ q✉❡ ❡♠ ✷✵✶✹ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❡①♣♦t♦✉ ❯❙✩✾ ❜✐❧❤õ❡s✱ ❝♦rr❡s♣♦♥✲
❞❡♥❞♦ ❛ ✹✪ ❞❛s ❡①♣♦rt❛çõ❡s ❜r❛s✐❧❡✐r❛s✳ ❖s ♣r✐♥❝✐♣❛✐s ♣❛ís❡s ❞❡ ❞❡st✐♥♦ ❢♦r❛♠ ❊st❛❞♦s ❯♥✐❞♦s✱
❈❤✐♥❛✱ ❏❛♣ã♦ ❡ ❘úss✐❛✳
❆❧✐❛❞♦ ❛♦ ♠❡r❝❛❞♦ ❡①♣♦rt❛❞♦r✱ ❙❛♥t❛ ❈❛t❛r✐♥❛ ♣♦ss✉✐ ❛ ✐♥❢r❛❡str✉t✉r❛ ♣♦rt✉ár✐❛ ♥❡❝❡ssá✲
r✐❛ ♣❛r❛ ❡ss❛s ♦♣❡r❛çõ❡s✳ ❖s ♣♦rt♦s ❞❡ ❙ã♦ ❋r❛♥❝✐s❝♦ ❞♦ ❙✉❧✱ ■t❛♣♦á✱ ◆❛✈❡❣❛♥t❡s ❡ ■t❛❥❛í✱ sã♦
❞❡st❛q✉❡s ♥❛ ♠♦✈✐♠❡♥t❛çã♦ ❞❡ ❝❛r❣❛s ❞♦ ❡st❛❞♦✳
✸✳✷✳✶ Pr♦❞✉çã♦ ❞❡ ❝❛r♥❡
❙❛♥t❛ ❈❛t❛r✐♥❛ ❡stá t❛♠❜é♠ ❡♥tr❡ ♦s ♠❛✐♦r❡s ♣r♦❞✉t♦r❡s ❡ ❡①♣♦rt❛❞♦r❡s ❞❡ ❢r❛♥❣♦s ❡ s✉í♥♦s
❞♦ ♣❛ís✳ ❙❡♥❞♦ ❛ ✐♥❞ústr✐❛ ❛❧✐♠❡♥tí❝✐❛ ❛ ♠❛✐s r❡♣r❡s❡♥t❛t✐✈❛ ♥❛ ❡❝♦♥♦♠✐❛ ❞♦ ❡st❛❞♦ ✭❋■❊❙❈✱
✷✵✶✺✮✳
❙❡❣✉♥❞♦ ❈❊P❆ ✭✷✵✶✺✮✱ ❡♠ ✷✵✶✺✱ ❙❛♥t❛ ❈❛t❛r✐♥❛ ♣❛rt✐❝✐♣♦✉ ❞❡ ✸✽✱✵✷✪ ❞♦s ✈❛❧♦r❡s ❞❛s
❡①♣♦rt❛çõ❡s ❞❡ ❝❛r♥❡ ❞❡ ❢r❛♥❣♦ ❞♦ ❇r❛s✐❧✳ ❘❡s✉❧t❛♥❞♦ ❡♠ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ✷✱✷ ❜✐❧❤õ❡s ❞❡
✷✶
❞ó❧❛r❡s✳ ❙❛♥t❛ ❈❛t❛r✐♥❛ t❛♠❜é♠ ♣♦ss✉✐ ❛ ♠❛✐♦r ♣r♦❝❡ss❛❞♦r❛ ❡ ❡①♣♦rt❛❞♦r❛ ♠✉♥❞✐❛❧ ❞❡ ❝❛r♥❡
❞❡ ❢r❛♥❣♦✳
❆ ❚❛❜❡❧❛ ✷ ♠♦str❛ ❛ ❝♦♥❝❡♥tr❛çã♦ ❡ ❛ ♣❛rt✐❝✐♣❛çã♦ ❞♦ r❡❜❛♥❤♦ ❞❡ ❛✈❡s ♥❛s ♠❡s♦rr❡❣✐õ❡s
❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✿
❚❛❜❡❧❛ ✷✿ ❘❡❜❛♥❤♦ ❞❡ ❛✈❡s ♣♦r ♠❡s♦rr❡❣✐ã♦✳ ❋♦♥t❡✿ ✭❈❊P❆✱ ✷✵✶✺✮✳
▲♦❝❛❧✐③❛çã♦ ❞♦s r❡❜❛♥❤♦s
▼❡s♦rr❡❣õ❡s ❈❛t❛r✐♥❡♥s❡s
✷✵✶✹
♠✐❧ ❝❛❜❡ç❛ P❛rt✐❝✐♣❛çã♦ ✪
❖❡st❡ ✶✵✼✱✺ ✻✺✱✶✾
◆♦rt❡ ✼✱✾ ✹✱✼✾
❙❡rr❛♥❛ ✶✺✱✺ ✾✱✹✵
❱❛❧❡ ❞♦ ■t❛❥❛í ✺✱✶ ✸✱✵✾
●r❛♥❞❡ ✢♦r✐❛♥ó♣♦❧✐s ✺✱✹ ✸✱✷✼
❙✉❧ ✷✸✱✺ ✶✹✱✷✺
❆ ❋✐❣✉r❛ ✸ ✐❧✉str❛ ♦ ❛❜❛t❡ ❞❡ ❝❛r♥❡ ❞❡ ❢r❛♥❣♦ ♥♦s ♠✉♥✐❝í♣✐♦s ❝❛t❛r✐♥❡♥s❡s ❞✉r❛♥t❡ ♦
♣❡rí♦❞♦ ✷✵✶✹✴✷✵✶✺✳ ❆s ❝♦r❡s ❡s❝✉r❛s ♠♦str❛♠ ✉♠ ♠❛✐♦r ♥ú♠❡r♦ ❞❡ ❛❜❛t❡✳
❋✐❣✉r❛ ✸✿ ❚♦t❛❧ ❞❡ ❛❜❛t❡s ❞❡ ❢r❛♥❣♦ ❡♠ ✷✵✶✹✴✷✵✶✺✳ ❋♦♥t❡✿ ✭❈❊P❆✱ ✷✵✶✺✮✳
❙❡❣✉♥❞♦✱ ❚❆▲❆▼■◆■❀ ▼❆❘❚■◆❙❀ ❖▲■❱❊■❘❆ ✭✷✵✵✼✮✱ ❛ ❝❛r♥❡ ❞❡ ❢r❛♥❣♦ ♥♦ s✉❧ ❞♦ ❇r❛s✐❧ é
♣r♦❞✉③✐❞❛ ❡♥tr❡ ♣❡q✉❡♥❛s ✉♥✐❞❛❞❡s ❢❛♠✐❧✐❛r❡s✱ ❛❣r♦✐♥❞ústr✐❛s ❡ ❝♦♦♣❡r❛t✐✈❛s✳ ❆té ♣♦✉❝♦ t❡♠♣♦
✷✷
❛trás ♦ ♣r✐♥❝✐♣❛❧ ❡r❛ ♦ ❢r❛♥❣♦ ✐♥t❡✐r♦✳ ❆t✉❛❧♠❡♥t❡ ♦ ❝♦♥s✉♠✐❞♦r ❡stá ❛✉♠❡♥t❛♥❞♦ ♦ ❝♦♥s✉♠♦
❞❡ ❝♦rt❡s ❡ ♣r♦❞✉t♦s ♣r♦❝❡ss❛❞♦s✱ ❛❧❣✉♥s ❞♦ t✐♣♦ ✏r❡❛❞② t♦ ❝♦♦❦ ✑✳ ❉❡ss❡ ♣♦♥t♦ ❞❡ ✈✐st❛✱ t♦❞♦ ♦
♣r♦❞✉t♦ é ✉t✐❧✐③❛❞♦✳
❈♦♠ ❜❛s❡ ❡♠ ❘❖❉❘■●❯❊❙ ✭✷✵✶✶✮ ❛ ♣r♦❞✉t✐✈✐❞❛❞❡ ♥ã♦ s♦❢r❡ ❝♦♠ ❡❢❡✐t♦ ❞❛ s❛③♦♥❛❧✐❞❛❞❡
❥á q✉❡ s❡ ✉s❛ ❞❡ ❛♠❜✐❡♥t❡s ❛rt✐✜❝✐❛❧♠❡♥t❡ ❝❧✐♠❛t✐③❛❞♦s✳
❙❡❣✉♥❞♦✱ P❊❘❊❉❆ ✭✷✵✵✺✮ ❛ ❝❛r♥❡ ❞❡ ❢r❛♥❣♦✱ ❛♣ós ❛❜❛t✐♠❡♥t♦ ♣♦ss✉✐ ✈✐❞❛ út✐❧ ❞❡ s❡t❡
❞✐❛s s❡ ♠❛♥t✐❞❛ ❛ ✉♠❛ t❡♠♣❡r❛t✉r❛ ❡♥tr❡ ✲✷ ❡ ✵ ❣r❛✉s ❈❡❧s✐✉s✱ ❡ à ✉♠❛ ✉♠✐❞❛❞❡ r❡❧❛t✐✈❛ ❞❡
✽✺✪ ❛ ✾✵✪✳
❙❡❣✉♥❞♦ ♦ ■❇●❊✱ ❡♥tr❡ ✷✵✵✽ ❡ ✷✵✶✹ ♦ r❡❜❛♥❤♦ ❞❡ s✉í♥♦s ❞♦ ❇r❛s✐❧ ❝r❡s❝❡✉ ✸✪✱ ❞❡st❛❝❛♥❞♦
❛ r❡❣✐ã♦ ❝❡♥tr♦✲♦❡st❡ q✉❡ ❝r❡s❝❡✉ ✷✷✱✹✶✪✳ ❊♥tr❡t❛♥t♦ ❛ r❡❣✐ã♦ s✉❧ ❛✐♥❞❛ r❡♣r❡s❡♥t❛ ✹✾✱✸✪ ❞♦
t♦t❛❧ ✭❈❊P❆✱ ✷✵✶✺✮✳
❙❛♥t❛ ❈❛t❛r✐♥❛ é ♦ ♠❛✐♦r ♣r♦❞✉t♦r ❞♦ ♣❛ís✱ ❝♦♥t❛❜✐❧✐③❛♥❞♦ ✽✺✹ ♠✐❧ t♦♥❡❧❛❞❛s ♥♦ ❛♥♦ ❞❡
✷✵✶✹✱ ✷✹✱✾✪✳ ❖s r❡❜❛♥❤♦s sã♦ ❧♦❝❛❞♦s ♥❛s ♠❡s♦rr❡❣✐õ❡s ❝❛t❛r✐♥❡♥s❡s s❡❣✉♥❞❛ ❛ ❚❛❜❡❧❛ ✸✳
❚❛❜❡❧❛ ✸✿ ❘❡❜❛♥❤♦ ❞❡ ❛✈❡s ♣♦r ♠❡s♦rr❡❣✐ã♦✳ ❋♦♥t❡✿✭❈❊P❆✱ ✷✵✶✺✮✳
▲♦❝❛❧✐③❛çã♦ ❞♦s r❡❜❛♥❤♦s
▼❡s♦rr❡❣✐õ❡s ❈❛t❛r✐♥❡♥s❡s
✷✵✶✹
♠✐❧ ❝❛❜❡ç❛s P❛rt✐❝✐♣❛çã♦ ✪
❖❡st❡ ✹✹✼✼✱✽ ✼✷✱✹
◆♦rt❡ ✷✺✷✱✸ ✹✱✶
❙❡rr❛♥❛ ✷✺✾✱✺ ✹✱✷
❱❛❧❡ ❞♦ ■t❛❥❛í ✹✶✹ ✻✱✼
●r❛♥❞❡ ❋❧♦r✐❛♥ó♣♦❧✐s ✶✹✱✶ ✵✱✷
❙✉❧ ✼✻✶ ✶✷✱✸
❆ ❋✐❣✉r❛ ✹ ♠♦str❛ ♦ t♦t❛❧ ❞❡ ❛❜❛t❡s ❞❡ s✉í♥♦s ♥♦s ♠✉♥✐❝í♣✐♦s ❞♦ ❡st❛❞♦ ♥❛ s❛❢r❛ ❞❡
✷✵✶✹✴✷✵✶✺✳
❙❡❣✉♥❞♦ P❊❘❊❉❆ ✭✷✵✵✺✮ ❛ ❝❛r♥❡ ❞❡ s✉í♥♦ ♣♦❞❡ ♣❡r♠❛♥❡❝❡r ❞❡ ✸ à ✶✷ ❞✐❛s ❛r♠❛③❡♥❛❞❛
❡♠ r❡❢r✐❣❡r❛❞♦r❡s✱ ❝❛s♦ ❛ t❡♠♣❡r❛t✉r❛ s❡❥❛ ♠❛♥t✐❞❛ ❡♥tr❡ ✲✷✱✵ ❡ ✶✱✶ ❣r❛✉s ❈é❧s✐✉s ❡ à ✉♠✐❞❛❞❡
♣ró①✐♠❛ ❛ ✾✵✪✳
❆ ❜♦✈✐♥♦❝✉❧t✉r❛ ✈❡♠ ❛♣r❡s❡♥t❛♥❞♦ í♥❞✐❝❡s ❞❡ ❝r❡s❝✐♠❡♥t♦ ♠é❞✐♦ ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❞❡
✶✵✱✸✪ ❡♥tr❡ ✷✵✵✽ ❡ ✷✵✶✹✳ ▼❡s♠♦ ❛ss✐♠✱ ❛ ♣r♦❞✉çã♦ ❧♦❝❛❧ ♥ã♦ é s✉✜❝✐❡♥t❡ ♣❛r❛ s✉♣r✐r ♦ ♠❡r❝❛❞♦
✐♥t❡r♥♦ ♦ q✉❡ ♦❜r✐❣❛ ❛ ✐♠♣♦rt❛çã♦ ❞❡ ♦✉tr♦s ❡st❛❞♦s ✭❈❊P❆✱ ✷✵✶✺✮✳
❆s t❛❜❡❧❛s ❡ ✐♥❢♦r♠❛çõ❡s s✉♣r❛❝✐t❛❞❛s ♠♦str❛♠ q✉❛♥t✐t❛t✐✈❛♠❡♥t❡ ❛ ❝♦♥❝❡♥tr❛çã♦ ❞❡ ♣r♦✲
❞✉çã♦ ❞❡ ❝❛r♥❡ ♥❛ ♠❡s♦rr❡❣✐ã♦ ❝❛t❛r✐♥❡♥s❡ ❞♦ ♦❡st❡✳ ❍á ❛ ❝♦♥s♦❧✐❞❛çã♦ ❞❡ ♣r♦❞✉çã♦ ❞❡ ❣r❛♥❞❡s
❧♦t❡s ❞❡ ❝❛r❣❛ ❡ ♥❡❝❡ss✐t❛ s❡r ❡s❝♦❛❞♦ ❛té ♣♦♥t♦s ❞❡ ❞❡st✐♥♦ s❡❥❛♠ ❡❧❡s ❝♦♥s✉♠✐❞♦r❡s ♦✉ q✉❡
✷✸

❆ ♠❛tr✐③ ❞❡ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❝♦♥t❛ ❝♦♠ ✼✾✱✾✪ ♥♦ ♠♦❞♦ r♦❞♦✈✐ár✐♦✱
✼✱✶✪ ♥♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦✱ ✶✶✱✶✪ ♥♦ ♠♦❞♦ ❛q✉❛✈✐ár✐♦✱ ✶✱✽✪ ♥♦ ♠♦❞♦ ❞✉t♦✈✐ár✐♦✱ ❡ ❛♣❡♥❛s
✵✱✶✪ ♥♦ ♠♦❞♦ ❛ér❡♦✳ ❖ ✉s♦ ❞❡♠❛s✐❛❞♦ ❞❛ r♦❞♦✈✐❛ ♥♦ ❡st❛❞♦ é ❡①♣❧✐❝❛❞♦ ♣❡❧♦ tr❛♥s♣♦rt❡
♣r❡❞♦♠✐♥❛♥t❡♠❡♥t❡ ❞❡ ❝❛r❣❛ ❝♦♠ ❛❧t♦ ✈❛❧♦r ❛❣r❡❣❛❞♦ ❡ t❛♠❜é♠ ♣❡❧❛ ♠❛❧❤❛ ❢❡rr♦✈✐ár✐❛ ❞❡✜❝✐❡♥t❡
❉❊■◆❋❘❆ ✭✷✵✵✽❜✮✳
✸✳✸✳✶ ❚r❛♥s♣♦rt❡ r♦❞♦✈✐ár✐♦
❆ ♣r✐♠❡✐r❛ r♦❞♦✈✐❛ ♣❛✈✐♠❡♥t❛❞❛ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❢♦✐ ❛ ❇❘✲✶✶✻ ❧♦❝❛❧✐③❛❞❛ ♥♦ ♣❧❛♥❛❧t♦✱ s❡♥❞♦
❝❛♠✐♥❤♦ ❡♥tr❡ ♦ ❘✐♦ ●r❛♥❞❡ ❞♦ ❙✉❧ ❡ ❙ã♦ P❛✉❧♦✳ ◆❛ ❞é❝❛❞❛ ❞❡ ✼✵✱ ✐♥✐❝✐❛r❛♠ ✐♥✈❡st✐♠❡♥t♦s ♣❛r❛
❛ ❧✐❣❛çã♦ ❞♦ ❡st❛❞♦ ❡♠ s✐✱ ❡ ♥ã♦ ♠❛✐s ❝♦♠♦ ✏t❡rr✐tór✐♦ ❞❡ ♣❛ss❛❣❡♠✑✳ P❛r❛ ✐ss♦ ❢♦r❛♠ ❝r✐❛❞❛s ❛s
r♦❞♦✈✐❛s ❇✲✹✼✵✱ ❇❘✲✶✵✶✱ ❇❘✲✶✺✸ ❡ ❇❘✲✷✽✵✳ ❆ ♣❛rt✐r ❞❡ ✶✾✼✺ ♦ ♣ró♣r✐♦ ❡st❛❞♦ ♣❛ss♦✉ ❛ ✐♥✈❡st✐r
♥❛ ♣❛✈✐♠❡♥t❛çã♦ ❞❛s ❡str❛❞❛s ✭❉❊■◆❋❘❆✱ ✷✵✵✽❜✮✳
❆t✉❛❧♠❡♥t❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ♣♦ss✉✐ ✼✵✺✻ q✉✐❧ô♠❡tr♦s ❞❡ ❡str❛❞❛ ♣❛✈✐♠❡♥t❛❞❛ s❡♥❞♦ ✸✸✱✷✪
r♦❞♦✈✐❛s ❢❡❞❡r❛✐s ❡ ✺✸✱✽✪ r♦❞♦✈✐❛s ❡st❛❞✉❛✐s✳ ❖s ♦✉tr♦s ✶✸✪ sã♦ ❞❡ r❡s♣♦♥s❛❜✐❧✐❞❛❞❡ ♠✉♥✐❝✐♣❛❧
✭❈◆❚✱ ✷✵✶✺✮✳
❯♠ ❞♦s ✐♥s✉♠♦s r❡❧❡✈❛♥t❡s ❞❛s ♣❡sq✉✐s❛s ❞♦ ❈◆❚ ✭✷✵✶✺✮ é q✉❛♥t♦ à s❡❣✉r❛♥ç❛ ♥❛s ✈✐❛s✳
❆ ❚❛❜❡❧❛ ✹ ♠♦str❛✱ ❡♠ q✉✐❧ô♠❡tr♦s✱ ✉♠❛ ❛♥á❧✐s❡ ❞❛s ✈✐❛s ❙❛♥t❛ ❈❛t❛r✐♥❛ ❡♠ r❡❧❛çã♦ ❛♦ ❡st❛❞♦
❣❡r❛❧ ❞❛ ✈✐❛✱ ❛♦ ♣❛✈✐♠❡♥t♦✱ à s✐♥❛❧✐③❛çã♦ ❡ ❣❡♦♠❡tr✐❛ ✭❝✉r✈❛s ✈❡rt✐❝❛✐s ❡ ❤♦r✐③♦♥t❛✐s ✐♥❝♦❡r❡♥t❡s
❝♦♠ ❛s ❡s♣❡❝✐✜❝❛çõ❡s✮✳ ❖ r❡❧❛tór✐♦ ❝❧❛ss✐✜❝❛ ♦s ✐t❡♥s q✉❛♥t♦ à q✉❛❧✐❞❛❞❡ ✭ót✐♠♦✱ ❜♦♠✱ r❡❣✉❧❛r✱
r✉✐♠ ❡ ♣éss✐♠♦✮✳
❚❛❜❡❧❛ ✹✿ ❈❧❛ss✐✜❝❛çã♦ ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❛✈❛❧✐❛❞❛s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✭❡♠ ❦♠✮✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦ ❞❡
✭❈◆❚✱ ✷✵✶✺✮✳
❙❛♥t❛ ❈❛t❛r✐♥❛ ❊st❛❞♦ ❣❡r❛❧ P❛✈✐♠❡♥t♦ ❙✐♥❛❧✐③❛çã♦ ●❡♦♠❡tr✐❛ ❞❛ ✈✐❛
Ót✐♠♦ ✷✻✸ ✶✶✷✼ ✷✷✹ ✷✵✵
❇♦♠ ✾✺✹ ✺✶✹ ✾✾✺ ✺✷✻
❘❡❣✉❧❛r ✶✶✺✵ ✾✷✵ ✶✹✹✻ ✽✻✾
❘✉✐♠ ✺✸✽ ✹✼✷ ✸✵✶ ✺✽✽
Péss✐♠♦ ✷✻✵ ✶✸✷ ✶✾✾ ✾✽✷
❚♦t❛❧ ✸✶✻✺ ✸✶✻✺ ✸✶✻✺ ✸✶✻✺
❆ ❋✐❣✉r❛ ✺ ♠♦str❛ ❛s ♣r♦♣♦rçõ❡s ❞❛s ❝❛r❛❝t❡ríst✐❝❛s ❛✈❛❧✐❛❞❛s ♥♦ ❡st❛❞♦✳
❆ss✐♠✱ ❙❛♥t❛ ❈❛t❛r✐♥❛ ♣♦ss✉✐ ✹✽✱✷✪ ❞❛s r♦❞♦✈✐❛s ❡♠ ❡st❛❞♦ r❡❣✉❧❛r✱ r✉✐♠ ♦✉ ♣éss✐♠♦✱ ♦
♠❡s♠♦ ❡st✉❞♦ ❛♣♦♥t❛ q✉❡ ✹✽✱✻✪ ❞♦s ♣❛✈✐♠❡♥t♦s r♦❞♦✈✐ár✐♦s ❜r❛s✐❧❡✐r❛s ❡stã♦ ♥❡ss❛s ♠❡s♠❛s
❝♦♥❞✐çõ❡s✳
✻✶✱✺✪ ❞❛s r♦❞♦✈✐❛s ❝❛t❛r✐♥❡♥s❡s ❛♣r❡s❡♥t❛♠ s✐♥❛❧✐③❛çã♦ ✐♥❛❞❡q✉❛❞❛✳ P❛r❛ ♦ ❇r❛s✐❧ ❡ss❛
✷✺

♣♦ss✉✐ ✈ár✐♦s r❛♠❛✐s ❞❡s❛t✐✈❛❞♦s ✭❙■▲❱❊■❘❆✱ ✷✵✵✻✮✳
◆♦ ✈❛❧❡ ❞♦ ■t❛❥❛í✱ ❡♠ ❇❧✉♠❡♥❛✉✱ ❢♦✐ ✐♥✐❝✐❛❞❛ ❛ ❝♦♥str✉çã♦ ❞❛ ❊str❛❞❛ ❞❡ ❋❡rr♦ ❙❛♥t❛
❈❛t❛r✐♥❛ ❞❛t❛❞❛ ❞❡ ✶✾✵✾✱ ❝✉❥♦ tr❛ç❛❞♦ ♣r✐♠❡✐r♦ ❧✐❣❛✈❛ ■❜✐r❛♠❛ à ❇❧✉♠❡♥❛✉ ❡ ❛♦ ♣♦rt♦ ❞❡
■t❛❥❛í✱ ♣❛r❛ ♦ tr❛♥s♣♦rt❡ ❞❡ ♠❛❞❡✐r❛ ♣r♦✈✐♥❞❛ ❞♦ ♣❧❛♥❛❧t♦ ✭❙■▲❱❊■❘❆✱ ✷✵✵✼✮✳ ❆♦ ❧♦♥❣♦ ❞❡
✺✵ ❛♥♦s ❞❡ ❤✐stór✐❛✱ ❡ss❛ ❢❡rr♦✈✐❛ ❢♦✐ ❣r❛❞❛t✐✈❛♠❡♥t❡ ❡st❡♥❞✐❞❛ ❛♦ ❧♦♥❣♦ ❞♦ ✈❛❧❡ ❞♦ ❘✐♦ ■t❛❥❛í✱
❧✐❣❛♥❞♦ ❛s ♣r✐♥❝✐♣❛✐s ❝✐❞❛❞❡s ❞❛ r❡❣✐ã♦✱ ❝❤❡❣❛♥❞♦ ❛ ✶✼✺ ❦♠✳ P♦ré♠✱ ❝♦♠ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛
❙❈✲✹✼✵✱ ❛ ❢❡rr♦✈✐❛ ❢♦✐ ❞❡s❛t✐✈❛❞❛ ❡♠ ✶✾✼✶ ♣♦r ❢❛❧t❛ ❞❡ ❝❛r❣❛ ✭❉❊■◆❋❘❆✱ ✷✵✵✽❜✮✳
❊♠ ✶✾✶✵ ❢♦✐ ✐♥❛✉❣✉r❛❞❛ ❝♦♥str✉çã♦ ❞❛ ❊str❛❞❛ ❞❡ ❋❡rr♦ ❙ã♦ P❛✉❧♦✲❘✐♦ ●r❛♥❞❡ ❞♦ ❙✉❧
✭❊❋❙P❘●❙✮✳ ❖ tr❡❝❤♦ ❝❛t❛r✐♥❡♥s❡ ❧✐❣❛✈❛ ❛s ❝✐❞❛❞❡s ❞❡ ❯♥✐ã♦ ❞❛ ❱✐tór✐❛ ✭P♦rt♦ ❯♥✐ã♦✱ ♥❛
❉✐✈✐s❛ ❙❈✴P❘✮ ❛té ▼❛r❝❡❧✐♥♦ ❘❛♠♦s ✭❉✐✈✐s❛ ❙❈✴❘❙✮✳ ❆❧é♠ ❞❡ ❡s❝♦❛r ❛ ♣r♦❞✉çã♦ ❞♦ ♦❡st❡
❝❛t❛r✐♥❡♥s❡ ❡ s❡r✈✐r ❞❡ r♦t❛ ♣❛r❛ ♦s ♣r♦❞✉t♦s ♦r✐❣✐♥❛❞♦s ♥♦ ❘✐♦ ●r❛♥❞❡ ❞♦ ❙✉❧✱ ❛ ❢❡rr♦✈✐❛
t❡✈❡ r❡❧❡✈❛♥t❡ ✐♠♣♦rtâ♥❝✐❛ ❡♠ r❡❧❛çã♦ ❛ s❡❣✉r❛♥ç❛ ♥❛❝✐♦♥❛❧ ✭◗✉❡stã♦ P❛❧♠❛s✮ ❡ ♦✉tr❛ ❞✐s♣✉t❛
✭●✉❡rr❛ ❞♦ ❈♦♥t❡st❛❞♦✮✳ ❆ ❢❡rr♦✈✐❛ ❢♦✐ ♣♦st❡r✐♦r♠❡♥t❡ ❝❤❛♠❛❞❛ ❞❡ ❊❋✲✶✺✸✳ ❆t✉❛❧♠❡♥t❡ ❛
❢❡rr♦✈✐❛ é ❝♦♥s✐❞❡r❛❞❛ ♦❜s♦❧❡t❛ ♣❛r❛ ✉♠❛ ♦♣❡r❛çã♦ s❡❣✉r❛ ✭❉❊■◆❋❘❆✱ ✷✵✵✽❜✮✳
❊♠ ✶✾✶✼ ♦ r❛♠❛❧ ❯♥✐ã♦ ❞❛ ❱✐t♦r✐❛✲ ❙ã♦ ❋r❛♥❝✐s❝♦ ❢♦✐ ❛t✐✈❛❞♦✳ ❙❡❣✉♥❞♦ ❙■▲❱❊■❘❆ ✭✷✵✵✻✮✱
♦ tr❡❝❤♦ ❙ã♦ ❋r❛♥❝✐s❝♦ ✐♥✐❝✐❛❧♠❡♥t❡ ❢❛③✐❛ ♣❛rt❡ ❞❡ ✉♠ ♣r♦❥❡t♦ ♣❛r❛ ❛ ❧✐❣❛çã♦ ❞♦ ❇r❛s✐❧ ❝♦♠ ♦
P❛r❛❣✉❛✐✱ ❡♥tr❡t❛♥t♦ ♠✉❞❛♥ç❛s ❞♦ ♣r♦❥❡t♦ ✜③❡r❛♠ ❝♦♠ q✉❡ s♦♠❡♥t❡ ♦ ❡ss❡ r❛♠❛❧ ❢♦ss❡ r❡❛❧✐③❛❞♦✱
❧✐❣❛♥❞♦✲♦ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡ à ❊❋❙P❘●❙✳ ❖ r❡st❛♥t❡ ❞♦ tr❛ç❛❞♦ ❛té ♦ P❛r❛❣✉❛✐ ♥✉♥❝❛ ❢♦✐
❡①❡❝✉t❛❞♦✳
❊♠ ✶✾✻✺ ❢♦✐ ❝♦♥str✉í❞♦ ♣❡❧❛ ❘❡❞❡ ❋❡rr♦✈✐ár✐❛ ❋❡❞❡r❛❧ ❙✴❆✱ ✉♠ r❛♠❛❧ ♣♦r ❡♥tr❡ ♦ ✈❛❧❡ ❞♦
❘✐♦ ❞♦ P❡✐①❡✱ s❡♥❞♦ ❝♦♥❤❡❝✐❞♦ ❝♦♠♦ ❚r♦♥❝♦ Pr✐♥❝✐♣❛❧ ❙✉❧✳ ❊ss❡ tr♦♥❝♦ ❧✐❣❛ ▼❛❢r❛ ✭❥á ✐♥t❡r❧✐❣❛❞♦
à ❊❋❙P❘●❙ ♣❡❧♦ r❛♠❛❧ ❞❡ ❙ã♦ ❢r❛♥❝✐s❝♦✮ à ▲❛❣❡s✳ P♦st❡r✐♦r♠❡♥t❡✱ ❡♠ ✶✾✻✾✱ ❝♦♥t✐♥✉♦✉✲s❡ ❛
❧✐♥❤❛ ❛té ❛ ❡st❛çã♦ ❞❡ ❱❛❝❛r✐❛✱ ♥♦ ❘✐♦ ●r❛♥❞❡ ❞♦ ❙✉❧✳ ❊ss❡ ♥♦✈♦ tr❛ç❛❞♦ ❞❛ ❢❡rr♦✈✐❛ t✐♥❤❛ ♣♦r
♦❜❥❡t✐✈♦ s✉❜st✐t✉✐r ❛ ❊❋✲✶✺✸ ✭❊❋❙P❘●❙✮ ✭❙■▲❱❊■❘❆✱ ✷✵✵✻✮✳ ❆t✉❛❧♠❡♥t❡ ✢✉①♦ ♥❡ss❡ tr❡❝❤♦ ❞❛
❢❡rr♦✈✐❛ é ❞❡s✐❣♥❛❞♦ ♣❛r❛ ♦ tr❛♥s♣♦rt❡ s♦❥❛ ❡ s❡✉s ❞❡r✐✈❛❞♦s ✈✐s❛♥❞♦ ❛ ❡①♣♦rt❛çã♦✳ ◆❛ ❧✐❣❛çã♦
▼❛❢r❛✲▲❛❣❡s ♦ ✢✉①♦ é ❛♣❡♥❛s ❞❡ ♣❛ss❛❣❡♠✱ ♣♦✐s ♥ã♦ ❡①✐st❡♠ t❡r♠✐♥❛✐s ❞❡ ❝❛r❣❛ ✭❉❊■◆❋❘❆✱
✷✵✵✽❜✮✳
❙❡❣✉♥❞♦ ❉❊■◆❋❘❆ ✭✷✵✵✽❜✮✱ ❛ ❝♦♥s❡q✉ê♥❝✐❛ ❞❛ ✉t✐❧✐③❛çã♦ ❞❡ ✉♠ r❛♠❛❧ ♦❜s♦❧❡t♦ é ❛
r❡❞✉çã♦ ❞♦s ♥í✈❡✐s ❞❡ s❡❣✉r❛♥ç❛ ❡ ❞❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ tr❛♥s♣♦rt❡✱ ❡ ♣♦r ❝♦♥s❡q✉ê♥❝✐❛ ❛ r❡❞✉çã♦
❞❛ ✈❡❧♦❝✐❞❛❞❡✱ ❜❛✐①♦ ❛♣r♦✈❡✐t❛♠❡♥t♦ ❞♦ ❡s❢♦rç♦ ❞❡ tr❛çã♦✱ ❛❧é♠ ❞❡ ✉♠ ❝✉st♦ ♦♣❡r❛❝✐♦♥❛❧ ♠❛✐s
❡❧❡✈❛❞♦✳ ❊st❡s sã♦ ♦s ♠♦t✐✈♦s ♣❡❧♦s q✉❛✐s ❛ ❞❡♥♦♠✐♥❛❞❛ ❋❡rr♦✈✐❛ ❞♦ ❈♦♥t❡st❛❞♦ ❡stá✱ ❤♦❥❡✱ ❝♦♠
s✉❛ ♦♣❡r❛çã♦ s✉s♣❡♥s❛✳
❊♠ ✶✾✾✵✱ ❛s ❢❡rr♦✈✐❛s ❝❛t❛r✐♥❡♥s❡s ❛❞♠✐♥✐str❛❞❛s ♣❡❧❛ ❘❡❞❡ ❋❡rr♦✈✐ár✐❛ ❋❡❞❡r❛❧ ❙✳❆✳ ✕
✷✼
❘❋❋❙❆✱ ❢♦r❛♠ ❝♦♥❝❡❞✐❞❛s ❛ ❣r✉♣♦s ❛♣ós ♦ Pr♦❣r❛♠❛ ◆❛❝✐♦♥❛❧ ❞❡ ❉❡s❡st❛t✐③❛çã♦✳ ❆ ❊❋✲✶✺✸ ❡
❛ ❊❋✲✶✶✻✱ ❛♠❜❛s s❡♥t✐❞♦ ♥♦rt❡✲s✉❧✱ ❡ ❛ ❊❋✲✷✽✵ ✭s❡♥t✐❞♦ tr❛♥s✈❡rs❛❧✮✱ ❢❛③❡♠ ♣❛rt❡ ❞❛ ❡♠♣r❡s❛
❙✉❧ ❆t❧â♥t✐❝♦ ❙✳❆✳✱ ❛t✉❛❧ ❆♠ér✐❝❛ ▲❛t✐♥❛ ▲♦❣íst✐❝❛ ❞♦ ❇r❛s✐❧ ❙✳❆✳ ✭❆▲▲✮ ✭❉❊■◆❋❘❆✱ ✷✵✵✽❜✮✳
❆s ❢❡rr♦✈✐❛s ❡♠ ❙❛♥t❛ ❈❛t❛r✐♥❛ sã♦ ✐♥❢r❛❡str✉t✉r❛s ✐s♦❧❛❞❛s s❡♠ ✐♥t❡❣r❛çã♦ ♦ q✉❡ ✐♠♣❡❞❡
❞❡ ❢✉♥❝✐♦♥❛r ✉♠❛ ♠❛❧❤❛ ❢❡rr♦✈✐ár✐❛✳ ❆s ❧✐♥❤❛s ❝♦♥tr✐❜✉ír❛♠ ♣❛r❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❡ ❛ ✐♥t❡❣r❛✲
çã♦ ❞❛s ❝✐❞❛❞❡s ♣♦r ❡❧❛s s❡r✈✐❞❛s✱ ❡❢❡✐t♦s ♣♦s✐t✐✈♦s q✉❡ ✜❝❛r❛♠ r❡str✐t♦s às r❡s♣❡❝t✐✈❛s r❡❣✐õ❡s
✭❉❊■◆❋❘❆✱ ✷✵✵✽❜✮✳ ❆t✉❛❧♠❡♥t❡✱ ❛s ❢❡rr♦✈✐❛s ❝❛t❛r✐♥❡♥s❡s ❛ss✉♠❡♠ ♣♦✉q✉íss✐♠❛ ✐♠♣♦rtâ♥❝✐❛
♥♦s ❝❡♥ár✐♦s r❡❣✐♦♥❛❧ ❡ ❡st❛❞✉❛❧ ✭❙■▲❱❊■❘❆✱ ✷✵✵✻✮✳
✸✳✹ ❈✉st♦s ❧♦❣íst✐❝♦s
◆❡ss❡ ❝❛♣ít✉❧♦ s❡rá ❛❜♦r❞❛❞♦ q✉❡stõ❡s s♦❜r❡ ❛❧❣✉♥s ❝✉st♦s ❧♦❣íst✐❝♦s q✉❡ ♠❛✐s ✐♠♣❛❝t❛♠ ♥♦
♣r❡ç♦ ❞♦ ♣r♦❞✉t♦ ✜♥❛❧✳
❙❡❣✉♥❞♦ ♦ ❇❘❆❙■▲ ✭✷✵✶✷✮✱ ♦ ❝✉st♦ ❞❡ ❧♦❣íst✐❝❛ ❞♦ ❇r❛s✐❧ ❡♠ ✷✵✵✷ ❝❤❡❣♦✉ ❛ ✷✵✪ ❞♦ P■❇✳
❖ ❡st✉❞♦ r❡❛❧✐③❛❞♦ ♣❡❧♦ ❇❛♥❝♦ ▼✉♥❞✐❛❧ ❡♠ ✶✾✾✼✱ ♠♦str❛ q✉❡ ♦s ❝✉st♦s ❧♦❣íst✐❝♦s ❡✈✐tá✈❡✐s ♣❛r❛
♦ ❝❛s♦ ❞❡ ❝♦♠ér❝✐♦ ❡①t❡r♥♦ ❞❡ ❝♦♥tê✐♥❡r❡s ♣♦❞❡r✐❛♠ s❡r ❞❛ ❢❛✐①❛ ❞❡ ✶✱✷ ❜✐❧❤ã♦ ❞❡ r❡❛✐s ❛♥✉❛✐s✳
P❛r❛ ✭❇❘❆❙■▲✱ ✷✵✶✷✮ ❡st❛ r❡❛❧✐❞❛❞❡ ♥ã♦ é ♠✉✐t♦ ❞✐❢❡r❡♥t❡ ❞❛ ♦❜s❡r✈❛❞❛ ♥♦s ❞✐❛s ❛t✉❛✐s✳ ❆
❡str✉t✉r❛ ❞♦s ❝✉st♦s ❧♦❣íst✐❝♦s é ❛♣r❡s❡♥t❛❞❛ ♥❛ ❚❛❜❡❧❛ ✺ ♦♥❞❡ ❝❡r❝❛ ❞❡ ✸✷✪ ❞♦ ❝✉st♦ ❧♦❣íst✐❝♦
é ❞❡st✐♥❛❞♦ s♦♠❡♥t❡ ❛♦ tr❛♥s♣♦rt❡✱ r❡♣r❡s❡♥t❛❞♦ ❛ ♠❛✐♦r ♣❛r❝❡❧❛✳
❚❛❜❡❧❛ ✺✿ ❊str✉t✉r❛ ❞❡ ❝✉st♦s ❧♦❣íst✐❝♦s✳ ❋♦♥t❡✿ ✭❇❘❆❙■▲✱ ✷✵✶✷✮
■t❡♠ ✪
❆❞♠✐♥✐str❛çã♦ ✷✵✱✺
❆r♠❛③❡♥❛❣❡♠ ✶✾✱✵
❊st♦q✉❡ ✶✽✱✼
❚râ♠✐t❡s ▲❡❣❛✐s ✶✵✱✶
❚r❛♥s♣♦rt❡ ✸✶✱✽
❚♦t❛❧ ✶✵✵✱✵
❙❡❣✉♥❞♦ ▼❖❘❊■❘❆❀ ❆▲❈❆◆❚❆❘❆❀ ❙❖❯❩❆ ✭✷✵✵✼✮✱ ♦s ❝✉st♦s ♦♣❡r❛❝✐♦♥❛✐s ❞♦ tr❛♥s♣♦rt❡
s❡ ❞✐✈✐❞❡♠ ❡♠ ❝✉st♦s ✈❛r✐á✈❡✐s ❡ ❝✉st♦s ✜①♦s✳ ❆ ❚❛❜❡❧❛ ✻ ✐♥❞✐❝❛ ♦s ♠❛✐♦r❡s ❣❛st♦s ♥❛ ❢❛s❡ ❞❡
tr❛♥s♣♦rt❡✳
❆ ❚❛❜❡❧❛ ✻ ♠♦str❛ ❛ ❣r❛♥❞❡ ♣❛rt✐❝✐♣❛çã♦ ❞♦ ❝♦♠❜✉stí✈❡❧ ♥❛ ❝♦♠♣♦s✐çã♦ ❞❡ ❝✉st♦ ❞♦
tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s✳ ❈♦♥❢♦r♠❡ ❝♦♠❡♥t❛❞♦ ♥❛ s❡çã♦ ✷✳✶✱ ♦ s✐st❡♠❛ r♦❞♦✈✐ár✐♦✱ ♣❛r❛ ❣r❛♥❞❡s
❞✐stâ♥❝✐❛s ✭✺✵✵ q✉✐❧ô♠❡tr♦s✮✱ ❝♦♠❡ç❛ ❛ t♦r♥❛r✲s❡ ❝✉st♦s♦ ❡♠ r❡❧❛çã♦ ❛♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦✳ ❉❡♥tr❡
❡ss❡s ❝✉st♦s✱ ♦ ❝♦♠❜✉stí✈❡❧ s❡ t♦r♥❛ ✐♠♣♦rt❛♥t❡ ✈✐st♦ q✉❡ ❝♦♥s✉♠♦ ❞♦s ✈❡í❝✉❧♦s r♦❞♦✈✐ár✐♦s é
♠❛✐♦r ❝♦♠♣❛r❛❞♦ à ❧♦❝♦♠♦t✐✈❛✳
✷✽
❚❛❜❡❧❛ ✻✿ P❛rt✐❝✐♣❛çã♦ ❞♦s ✐t❡♥s ♥♦s ❝✉st♦ ✈❛r✐á✈❡✐s ❡ ✜①♦s✳ ❋♦♥t❡✿ ❇❘❆❙■▲ ✭✷✵✶✷✮✳
❈✉st♦ ❋✐①♦s ✪ ❈✉st♦ ❱❛r✐á✈❡✐s ✪
P❡ss♦❛❧ ✺✹✱✵ ❈♦♠❜✉stí✈❡✐s ✽✸✱✼
▼❛♥✉t❡♥çã♦ ✷✶✱✵ ❖✉tr♦s ❙❡r✈✐ç♦s ✶✶✱✻
❖✉tr♦s s❡r✈✐ç♦s ✶✸✱✵ ❚❡r♠✐♥❛✐s ✷✱✼
❆❧✉❣✉é✐s ✸✱✵ ❯t✐❧✐t✐❡s ✶✱✶
❱✐❛❣❡♥s ✸✱✵ ▼❛♥✉t❡♥çã♦ ✵✱✻
❙❡❣✉r♦s✱ tr✐❜✉t♦s ■♥❞❡♥✐③❛çõ❡s ✷✱✵ ❙❡❣✉r♦s✱ tr✐❜✉t♦s ■♥❞❡♥✐③❛çõ❡s ✵✱✸
❆❞♠✐♥✐str❛çã♦ ✷✱✵ ❆❧✉❣✉é✐s ✵✱✵
❙❛ú❞❡✱ s❡❣✉r❛♥ç❛ ❡ ♠❡✐♦ ❛♠❜✐❡♥t❡ ✶✱✵
❯t✐❧✐t✐❡s ✶✱✵
❈♦♠❜✉stí✈❡✐s ✶✱✵
✹ ▼ét♦❞♦
◆❡st❡ tr❛❜❛❧❤♦ ❢♦r❛♠ ❝♦❧❡t❛❞♦s ❞❛❞♦s ❡ ❝❛r❛❝t❡ríst✐❝❛s s♦❜r❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ❛ ✜♠ ❞❡ s✐♠✉❧❛r
❛ ár❡❛ ❞❡ ❡st✉❞♦ ❞❡ ❢♦r♠❛ ♠❛✐s r❡♣r❡s❡♥t❛t✐✈❛ ♣♦ssí✈❡❧✳ ❖ tr❛t❛♠❡♥t♦ ❞❡ss❡s ❞❛❞♦s ❢♦✐ ❢❡✐t♦
❞❡ ❛❝♦r❞♦ ❝♦♠ ♦s r❡q✉✐s✐t♦s ❞♦ ♣r♦❣r❛♠❛ ❚r❛♥s❈❆❉✱ s❡♥❞♦ q✉❡ ❡st❡ ♣♦ss✉✐ ❢❡rr❛♠❡♥t❛s ♣❛r❛
❛♣❧✐❝❛r ♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s✳ ▲♦❣♦✱ ❞❡♥tr❡ ❡ss❡s ❞❛❞♦s ❞❡st❛❝❛♠✲s❡✿
• ❝✉st♦s ♣❛r❛ r❡❛❧✐③❛r ♦ tr❛♥s♣♦rt❡ ❞♦ s✐st❡♠❛ r♦❞♦✈✐ár✐♦s ❡ ❢❡rr♦✈✐ár✐♦s❀
• ❞❛❞♦s ❞❡ ✐♥❢r❛❡str✉t✉r❛✱ ❛ ✜♠ ❞❡ ♠♦❞❡❧❛r ❛ ♠❛❧❤❛ ✈✐ár✐❛ ❞♦s s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡❀
• ❞❛❞♦s ❞❡ ❞❡♠❛♥❞❛ ❞❡ trá❢❡❣♦✱ ✈✐s❛♥❞♦ ♠♦❞❡❧❛r ❛s ✈✐❛❣❡♥s ❡♥tr❡ ❛s ③♦♥❛s ❞❡ trá❢❡❣♦✳
❈♦♠ ❜❛s❡ ♥♦s ❛rq✉✐✈♦s ❞❡ ór❣ã♦s ❢❡❞❡r❛✐s ❡ ❡st❛❞✉❛✐s ✭P◆▲❚✱ ❉◆■❚✱ ❉❊■◆❋❘❆✲❙❈ ❡ ❋■✲
❊❙❈✮ ♦❜t❡✈❡✲s❡ ✐♥❢♦r♠❛çõ❡s ♣❛r❛ ❛❥✉st❛r ❡ ✐♥t❡r♣r❡t❛r ❛ r❡❞❡ ✈✐ár✐❛ ❡ ❛ ár❡❛ ❞❡ ❡st✉❞♦ ❝♦♥❢♦r♠❡
♦ ♠♦❞❡❧♦ tr❛❞✐❝✐♦♥❛❧✳ ❆ ♣❛rt✐r ❞✐ss♦ ❢♦r❛♠ r❡❛❧✐③❛❞♦s ❡①♣❡r✐♠❡♥t♦s ❝♦♠ ❞✐❢❡r❡♥t❡s ❝❡♥ár✐♦s ❞❡
❞✐r❡tr✐③❡s ❞❡ tr❛ç❛❞♦✱ ✉t✐❧✐③❛♥❞♦ s♦❢t✇❛r❡ ♣❛r❛ ♠♦❞❡❧❛❣❡♠ ❞❡ tr❛♥s♣♦rt❡s ✭❚r❛♥s❈❆❉✮✳
❆♥t❡s ♠❡s♠♦ ❞❡ ✐♥✐❝✐❛r ❛ ♠❡t♦❞♦❧♦❣✐❛ ❞♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s✱ ❛ ár❡❛ ❞❡ ❡st✉❞♦ ❢♦✐
s✉❜❞✐✈✐❞✐❞❛ ❡♠ ③♦♥❛s ❞❡ trá❢❡❣♦✳ ❖ ❝r✐tér✐♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ ♦ ③♦♥❡❛♠❡♥t♦ ❞❡♥tr♦ ❞♦ ❡st❛❞♦ ❞❡
❙❛♥t❛ ❈❛t❛r✐♥❛ ❢♦✐ ♦ ♣ró♣r✐♦ ❧✐♠✐t❡ ♣♦❧ít✐❝♦✲❛❞♠✐♥✐str❛t✐✈♦ ❞♦s ♠✉♥✐❝í♣✐♦s✱ ✈✐st♦ q✉❡ ♦s ❞❛❞♦s
❡①✐st❡♥t❡s ❞❡ ♦r✐❣❡♠ ❡ ❞❡st✐♥♦ ♥♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r❣❛s ❞❡ ❝❛r♥❡✱ ❡r❛♠ ❛s ♣ró♣r✐❛s ❝✐❞❛❞❡s✳
P❛r❛ ❝❛❞❛ ③♦♥❛ ✐♥❞✐❝♦✉✲s❡ s❡✉ ❝❡♥tr♦✐❞❡✱ t♦t❛❧✐③❛♥❞♦ ✷✾✺ ③♦♥❛s ❝❛t❛r✐♥❡♥s❡s✳ ❆ss✐♠ ❢♦✐
♣❡sq✉✐s❛❞♦ ❡ ♦❜t✐❞♦ ❛ ❝❛♠❛❞❛ ❞❡ ❝❡♥tr♦✐❞❡s ❡ ❞❡ ❞❡❧✐♠✐t❛çã♦ ♠✉♥✐❝✐♣❛❧ ❛ ♣❛rt✐r ❞♦ ❜❛♥❝♦ ❞❡
❞❛❞♦s ❞♦ ■♥st✐t✉t♦ ❇r❛s✐❧❡✐r♦ ❞❡ ❊st❛tíst✐❝❛ ❡ ●❡♦❣r❛✜❛ ✭■❇●❊✮✳ ❆ ❋✐❣✉r❛ ✻ ✐❧✉str❛ ❛ ár❡❛ ❞❡
❡st✉❞♦✿
✷✾


sã♦ ♥❡❝❡ssár✐♦s ✹✵✱✹ q✉✐❧♦❣r❛♠❛s ❡q✉✐✈❛❧❡♥t❡ ❞❡ ♣❡tró❧❡♦✳ ❏á ❛ ❢❡rr♦✈✐❛ ❢❛③ ♦ ♠❡s♠♦ s❡r✈✐ç♦
❝♦♥s✉♠✐♥❞♦ ✸✱✽ q✉✐❧♦❣r❛♠❛s ❡q✉✐✈❛❧❡♥t❡ ❞❡ ♣❡tró❧❡♦✳
◆❡ss❛ ♣❡sq✉✐s❛✱ é ❛❞♦t❛❞♦ ♦ ❝✉st♦ ❞❡ ✉♠ ✏❑❊P✑ ❝♦♠♦ s❡♥❞♦ ❘✩ ✶✱✵✵✳ ❆ss✐♠ ♦ s✐st❡♠❛
r♦❞♦✈✐ár✐♦ ♥❡❝❡ss✐t❛ ❞❡ ❘✩ ✹✵✱✹✵ ♣❛r❛ ♠♦✈❡r ✉♠ ❚❑❯✱ ❡ ♦ ❢❡rr♦✈✐ár✐♦ ♦ ❢❛③ ❣❛st❛♥❞♦ ❘✩✸✱✽✵✳
❈♦♠ ❜❛s❡ ♥❛ ❣r❛♥❞❡ ❞✐❢❡r❡♥ç❛ ❞❡ ♣r❡ç♦ ❡♥tr❡ ♦s s✐st❡♠❛s tr❛♥s♣♦rt❡ ✭❘✩ ✸✻✱✻✵✮✱ ♣❡r❝❡❜❡✲
s❡ q✉❡ ♦s ✈❡t♦r❡s ❢❡rr♦✈✐ár✐♦s ✐r✐❛♠ ❝♦♠♣♦r ♦ ❝❛♠✐♥❤♦ ♠í♥✐♠♦✱ ♦✉ s❡❥❛ ❛ ❛❧♦❝❛çã♦ ❞❛s ✈✐❛❣❡♥s
s❡r✐❛ ♣r❡❢❡r❡♥❝✐❛❧♠❡♥t❡ ❢❡✐t❛ ♥❛ ♠❛❧❤❛ ❢❡rr♦✈✐ár✐❛✳
❊♥tr❡t❛♥t♦ ♦ ❢❛t♦ ❞♦ tr❛♥s♣♦rt❡ ❢❡rr♦✈✐ár✐♦ ♥ã♦ r❡❛❧✐③❛r ✉♠ s❡r✈✐ç♦ ✏♣♦rt❛✲❛✲♣♦rt❛✑✱ r❡✢❡t❡
❡♠ ✉♠❛ s♦❧✉çã♦ ♠✉❧t✐♠♦❞❛❧✱ ♦✉ s❡❥❛✱ ♣❛rt✐❝✐♣❛çã♦ ❞❡ ❝❛♠✐♥❤õ❡s ♣❛r❛ tr❛♥s♣♦rt❡ ❞♦s ♣r♦❞✉t♦s
❛té ✉♠ ♣♦rt♦ s❡❝♦✱ ❛ ✜♠ ❞❡ ❝❛rr❡❣❛r ♦ tr❡♠✳ ❊ss❡ ❢❛t♦ t♦r♥♦✉ ♦ ♠♦❞❡❧♦✱ ❞❡ ❝❡rt❛ ❢♦r♠❛✱ ♠❛✐s
r❡❛❧✐st❛✳ ❆ ♣❛rt✐r ❞✐ss♦ ♦❜t❡✈❡✲s❡ ✉♠❛ t❛①❛ ♣❛r❛ q✉❡ ♦ tr❛♥s♣♦rt❡ ♠✉❧t✐♠♦❞❛❧ ❢♦ss❡ ✉s❛❞♦✱
✉♠ ❝✉st♦ r❡❧❛❝✐♦♥❛❞♦ à ♦♣❡r❛çã♦ ❞❡ ♠❛♥✉s❡✐♦ ❞❛ ❝❛r❣❛ ❞♦ ❝❛♠✐♥❤ã♦ ♣❛r❛ ♦ tr❡♠✱ t❛♠❜é♠
❝♦♥❤❡❝✐❞❛ ❝♦♠♦ t❛①❛ ❞❡ tr❛♥s❜♦r❞♦✳
✹✳✶✳✷ ❈✉st♦ ❞❡ tr❛♥s❜♦r❞♦
❖ ❝✉st♦ ❞❡ tr❛♥s❜♦r❞♦ é ❝♦♥s✐❞❡r❛❞♦ ✉♠ ❝✉st♦ ❛❞✐❝✐♦♥❛❧ ❞❛ ✈✐❛❣❡♠✳ ❚♦❞❛ ✈❡③ q✉❡ ♦ ✢✉①♦ ❛❝❡ss❛
✉♠ ✈❡t♦r ❞❡ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡ ❞✐❢❡r❡♥t❡✱ ❛tr❛✈és ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ❛❝❡ss♦ ✭♥ó ❞❡ tr❛♥s❜♦r❞♦✮✱
❡ss❛ ♣❡♥❛❧✐③❛çã♦ é ❝♦❜r❛❞❛✳ ◆❛ ♣rát✐❝❛ s❡r✐❛ ♦ ❝✉st♦ ♣❛r❛ ♦ ✏♣♦rt❛ ❝♦♥tê✐♥❡r✑ ❡①❡r❝❡r s✉❛ ❢✉♥çã♦✳
❚❆▲❆▼■◆■❀ ▼❆❘❚■◆❙❀ ❖▲■❱❊■❘❆ ✭✷✵✵✼✮ ❝♦♥stró✐ ❛ ❚❛❜❡❧❛ ✼ ❛ ♣❛rt✐r ❞❡ ❞❛❞♦s ❞❛
❈♦♦♣❡r❝❡♥tr❛❧ r❡❢❡r❡♥t❡s ❛♦ ❝✉st♦ ❞❡ tr❛♥s❧❛❞♦ ❞♦ ❢r❛♥❣♦ ❞♦ ❢r✐❣♦rí✜❝♦ ❛♦ ♣♦rt♦ ❞❡ ■t❛❥❛í✳ ❖
❝✉st♦ ❛♣r♦✈❡✐t❛❞♦ ❞❡ss❛ t❛❜❡❧❛ r❡♠❡t❡✲s❡ ❛♦ ✈❛❧♦r ♣❛r❛ ♠❛♥✉s❡❛r ✉♠ ❝♦♥tê✐♥❡r ❢r✐❣♦rí✜❝♦ ❞❡ ✷✺
t♦♥❡❧❛❞❛s ♥✉♠ ♣♦rt♦✳ ❙❡♥❞♦ ❡ss❡ ✈❛❧♦r✱ ❛♣r♦①✐♠❛❞❛♠❡♥t❡ ❘✩ ✸✺✶✱✵✵✳
❚❛❜❡❧❛ ✼✿ ❈✉st♦ ♥♦ tr❛♥s♣♦rt❡ ❞❡ ❢r❛♥❣♦s ❋r✐❣♦rí✜❝♦✲P♦rt♦✳ ❋♦♥t❡✿ ❆❞❛♣t❛❞♦ ❞❡ ✭❚❆▲❆▼■◆■❀
▼❆❘❚■◆❙❀ ❖▲■❱❊■❘❆✱ ✷✵✵✼✮✳
❈✉st♦ ❞♦ tr❛♥s♣♦rt❡ ❞❛ ✐♥❞ústr✐❛ ❛♦ ♣♦rt♦ ❡ ❞♦ ❝❛rr❡❣❛♠❡♥t♦
❈❛r❣❛ ♣♦r ✈✐❛❣❡♠ ✷✺ t♦♥❡❧❛❞❛s
❉✐stâ♥❝✐❛ ❛♦ ♣♦rt♦ ✺✹✹ ❑♠
❱❛❧♦r ❞♦ ❢r❡t❡ ✭■t❛❥❛í✲◗✉✐❧♦♠❜♦✲■t❛❥❛í✮ ❘✩ ✶✼✳✼✶✾✱✾✾ ❈♦♥tê✐♥❡r
❈✉st♦ ❞♦ ▼♦♥✐t♦r❛♠❡♥t♦ ♥♦ ♣♦rt♦ ❘✩ ✸✽✱✾✾ ❈♦♥tê✐♥❡r
❈✉st♦ ❞♦ ▼❛♥✉s❡✐♦ ❡ ❝❛rr❡❣❛♠❡♥t♦ ❘✩✸✺✶ ❈♦♥tê✐♥❡r
❈✉st♦ t♦t❛❧ ❘✩ ✽✹✱✹✶ ❈♦♥tê✐♥❡r
❈♦♠♦ ❛ ♠❛✐♦r✐❛ ❞❛s ✈❛r✐á✈❡✐s ❝♦♥s✐❞❡r❛❞❛ ♥♦ tr❛❜❛❧❤♦ sã♦ ❞❛ ♦r❞❡♠ ❞❡ ✶✵✵✵ t♦♥❡❧❛❞❛s ❡
✶✵✵✵ ❚❑❯✬s✱ ♦ ✈❛❧♦r ❞♦ tr❛♥s❜♦r❞♦ ❢♦✐ tr❛♥s❢♦r♠❛❞♦✳ P❛r❛ ✐ss♦ ❜❛st♦✉✲s❡ ❛♣❡♥❛s ♠✉❧t✐♣❧✐❝❛r ♦
✈❛❧♦r ♣♦r ✹✵✱ ♦❜t❡♥❞♦✲s❡ ❛ss✐♠✱ ❘✩ ✶✹✳✵✹✵✱✵✵✳
✸✷
❱✐st♦ ❡ss❛ ❛t✐t✉❞❡ ♥❛ ♣rát✐❝❛✱ ❛ ♠✉❧t✐♠♦❞❛❧✐❞❛❞❡ é ❡①❡r❝✐❞❛ ❝♦♠ ✉♠❛ ✏t❛①❛✑ ♠í♥✐♠❛
❞❡ ✶✵✵✵ t♦♥❡❧❛❞❛s✳ ❖ q✉❡ é ❛❝❡✐tá✈❡❧ ✉♠❛ ✈❡③ q✉❡✱ ♣❛r❛ s❡r ✈❛♥t❛❥♦s♦✱ ❤á ❛ ♥❡❝❡ss✐❞❛❞❡ ❞♦
♠♦❞❛❧ ❢❡rr♦✈✐ár✐♦ ❢♦r♠❛r ❝♦♠❜♦✐♦s ❞❡ ✈❛❣õ❡s✱ ♦✉ s❡❥❛✱ ♣❛r❛ r❡❛❧✐③❛r ✉♠❛ ✈✐❛❣❡♠ é ♥❡❝❡ssár✐♦✱
♥♦ ♠♦❞❡❧♦✱ ♣❡❧♦ ♠❡♥♦s ✹✵ ❝♦♥tê✐♥❡r❡s✱ q✉❡ ♣♦❞❡♠ r❡♣r❡s❡♥t❛r ✷✵ ✈❛❣õ❡s ♦✉ ♠❛✐s✳
✹✳✷ Pr♦❝❡ss❛♠❡♥t♦ ❞❡ ❞❛❞♦s ❞❡ ✐♥❢r❛❡str✉t✉r❛
P❛r❛ ✐♥✐❝✐❛r ❛ ♠♦❞❡❧❛❣❡♠ ❞❛ ✐♥❢r❛❡str✉t✉r❛ é ♥❡❝❡ssár✐♦ ❝♦♥❤❡❝❡r ❛s r♦❞♦✈✐❛s✱ ❢❡rr♦✈✐❛s ❡ ❝❡♥✲
tr♦✐❞❡s ✭♣ré✲s❡❧❡❝✐♦♥❛❞♦s ♣❡❧❛ ❞❡♠❛♥❞❛✮ ❞✐s♣♦♥í✈❡✐s ❡♠ ❜❛♥❝♦s ❞❡ ❞❛❞♦s✳
◆❡st❛ ♣❡sq✉✐s❛ ♦s ❞❛❞♦s ♥❡❝❡ss✐t❛♠ s❡r ❣❡r❡♥❝✐❛❞♦s ❞❡ ♠❛♥❡✐r❛ q✉❛❧✐t❛t✐✈❛✱ q✉❛♥t✐t❛✲
t✐✈❛ ❡ ❡s♣❛❝✐❛❧✱ ❧♦❣♦ ❜✉s❝♦✉✲s❡ ❛rq✉✐✈♦s ✈❡t♦r✐❛✐s ❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s ❞♦t❛❞♦s ❞❡ ❛tr✐❜✉t♦s ✭❢♦r✲
♠❛t♦ ✏s❤❛♣❡✜❧❡✑✮✳ ❆s ❢❡rr❛♠❡♥t❛s ♣❛r❛ ❝♦♦r❞❡♥❛r ❛ ❛♥á❧✐s❡ ❡ tr❛t❛♠❡♥t♦ ❞❡ss❡s ❞❛❞♦s ❢♦r❛♠
✏s♦❢t✇❛r❡s✑ ❞♦t❛❞♦s ❞❡ ●■❙✳ ❖s ♣r♦❣r❛♠❛s ✉t✐❧✐③❛❞♦s ❢♦r❛♠ ♦ ◗✉❛♥t✉♠ ●■❙ ❡ ♦ ●❘❆❙❙ ●■❙
✭❁❤tt♣✿✴✴✇✇✇✳q❣✐s✳♦r❣✴❡♥✴s✐t❡✴❃✮✳
✹✳✷✳✶ ❆♥á❧✐s❡ ❞❡ ❞❛❞♦s ❣❡♦❣rá✜❝♦s ❞✐s♣♦♥í✈❡✐s
P❛r❛ ❈➶▼❆❘❆ ❡t ❛❧✳ ✭✶✾✾✻✮✱ ❡♠ ❣❡♦♣r♦❝❡ss❛♠❡♥t♦✱ ♦ ❝♦♥❝❡✐t♦ ❞❡ r❡❞❡ r❡❢❡r❡✲s❡ ❛ ✐♥❢♦r♠❛çõ❡s
❛ss♦❝✐❛❞❛s ❛ s❡r✈✐ç♦s ❞❡ ✉t✐❧✐❞❛❞❡ ♣ú❜❧✐❝❛ ✭á❣✉❛✱ ❧✉③✱ ❜❛❝✐❛s ❤✐❞r♦❣rá✜❝❛s✱ r♦❞♦✈✐❛s✮✳ ❊ss❛s✱
✐♥❢♦r♠❛çõ❡s ❡s♣❛❝✐❛✐s sã♦ ✉s✉❛❧♠❡♥t❡ ❛r♠❛③❡♥❛❞❛s ♥✉♠❛ ❡str✉t✉r❛ ❞❡♥♦♠✐♥❛❞❛ ❣r❛❢♦✱ ♦♥❞❡ é
❛r♠❛③❡♥❛❞❛ t❛♠❜é♠ ✐♥❢♦r♠❛çõ❡s s♦❜r❡ r❡❝✉rs♦s q✉❡ ✢✉❡♠ ❡♥tr❡ ❧♦❝❛❧✐③❛çõ❡s✳
❖ ♣r♦❝❡ss❛♠❡♥t♦ ❞❡ ❞❛❞♦s ❞❡ ✐♥❢r❛❡str✉t✉r❛ ♦❜❥❡t✐✈❛ ❛ ❝♦♥str✉çã♦ ❞♦ ❣r❛❢♦ ❢♦r♠❛❞♦ ♣♦r
♥ós ❧✐❣❛❞♦s ❛ ✈❡t♦r❡s ✭❛r❝♦✲♥ó✮✳ P❛r❛ ❈➶▼❆❘❆ ❡t ❛❧✳ ✭✶✾✾✻✮✱ ♦s ✈❡t♦r❡s tê♠ ✉♠ s❡♥t✐❞♦ ❞❡
✢✉①♦ ❡ ♦s ♥ós ♣♦❞❡♠ s❡r ❢♦♥t❡s ♦✉ s♦r✈❡❞♦✉r♦s✳ ❙♦♠❡♥t❡ ❛ss✐♠✱ ♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s ♣♦❞❡
s❡r ❛♣❧✐❝❛❞♦✳
❉❡ss❛ ❢♦r♠❛✱ ♣r✐♠❡✐r❛♠❡♥t❡ ♣r♦❝✉r♦✉✲s❡ ❛♥❛❧✐s❛r ❛ r❡♣r❡s❡♥t❛t✐✈✐❞❛❞❡ ❞❛s ♠❛❧❤❛s r♦❞♦✲
✈✐ár✐❛s ♥♦ ❉❊■◆❋❘❆✴❙❈✱ ❉◆■❚ ❡ P◆▲❚ q✉❛♥t♦ ❛♦s ❛tr✐❜✉t♦s ❡ ♦ ♣♦s✐❝✐♦♥❛♠❡♥t♦ ❞♦s ✈❡t♦r❡s✳
❊♠ r❡❧❛çã♦ ❛♦s ❛tr✐❜✉t♦s✱ t♦❞❛s ❡r❛♠ ♠✉✐t♦ s❡♠❡❧❤❛♥t❡s✳ ❈♦♥t✐♥❤❛♠ ❝❛♠♣♦s r❡❢❡r❡♥t❡s
à ❛❞♠✐♥✐str❛çã♦ ❞❛ ✈✐❛ ✭❡st❛❞✉❛❧✱ ❢❡❞❡r❛❧✱ ♠✉♥✐❝✐♣❛❧✮✱ ♥♦♠❡✱ q✉✐❧ô♠❡tr♦ ✐♥✐❝✐❛❧ ❡ ✜♥❛❧✱ t✐♣♦ ❞♦
❧❡✐t♦ ❞♦ ♣❛✈✐♠❡♥t♦✳ ❊♥tr❡t❛♥t♦ ♥ã♦ ♣♦ss✉í❛♠ ❞❛❞♦s q✉❡ ♣✉❞❡ss❡♠ ❝♦♥tr✐❜✉✐r ❞✐r❡t❛♠❡♥t❡ ♣❛r❛
♦s ❡st✉❞♦s ❞❡ trá❢❡❣♦ ❝♦♠♦ ✈♦❧✉♠❡ ♠é❞✐♦ ❞✐ár✐♦✱ ❡ ❝❛♣❛❝✐❞❛❞❡ ❞❛ ✈✐❛✳
❈♦♠ r❡❧❛çã♦ às ❢❡✐çõ❡s ✈❡t♦r✐❛✐s✱ ❛s ♠❛❧❤❛s ❞♦ ❉◆■❚ ❡ ❞♦ P◆▲❚ ❝♦♥t✐♥❤❛♠ ✈❡t♦r❡s
❛❧é♠ ❞♦ ❡st❛❞♦ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✳ ❚♦❞❛s ❡❧❛s ❢♦r❛♠ ❛♥❛❧✐s❛❞❛s ❝♦♠♣❛r❛♥❞♦✲❛s às ✐♠❛❣❡♥s
✸✸
❞♦ ●♦♦❣❧❡ ❊❛rt❤✳ ❆ss✐♠✱ ❢♦r❛♠ ❡s❝♦❧❤✐❞♦s ♦s ❞❛❞♦s q✉❡ ♠❡❧❤♦r r❡♣r❡s❡♥t❛ss❡♠ ❛ r❡❛❧✐❞❛❞❡ ❞❛
♠❛❧❤❛ r♦❞♦✈✐ár✐❛ ❞❛ ár❡❛ ❞❡ ❡st✉❞♦✳
❖s ❛rq✉✐✈♦s ❞♦ ❉❊■◆❋❘❆✲❙❈ ❝♦♥tê♠ ❛s r♦❞♦✈✐❛s ❡st❛❞✉❛✐s ♠❛✐s ❞❡t❛❧❤❛❞❛s✱ ♠❛s ♥ã♦
♣♦ss✉✐ ❛s r♦❞♦✈✐❛s ❢❡❞❡r❛✐s✱ ♣♦r ♦♥❞❡ ♣❛ss❛♠ ❜♦❛ ♣❛rt❡ ❞♦ trá❢❡❣♦✳ ❆ ❜❛s❡ ❞❡ ❞❛❞♦s ❞♦ ❉◆■❚
s❡ ♠♦str♦✉ ❛ ♠❛✐s ❝❛r❡♥t❡ ❞❡ ✐♥❢♦r♠❛çõ❡s ❡♠ r❡❧❛çã♦ às ♦✉tr❛s ❞✉❛s✳ ▲♦❣♦✱ ♦♣t♦✉✲s❡ ♣❡❧♦s
❞❛❞♦s ✈❡t♦r✐❛✐s ❞♦ P◆▲❚✳ ❆ ❋✐❣✉r❛ ✽✱ ❛♣ós ✉♠ tr❛t❛♠❡♥t♦ ♣❛r❛ ✏r❡❝♦rtá✲❧❛s✑✱ ❝♦♥s✐❞❡r❛♥❞♦
s♦♠❡♥t❡ ❛s ❢❡✐çõ❡s ❞❡♥tr♦ ❞♦s ❧✐♠✐t❡s ❞♦ ❡st❛❞♦✱ ♠♦str❛ ❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❡❧❛s✿
P❛r❛ ♦❜t❡r s♦♠❡♥t❡ ❛s ❢❡✐çõ❡s ❞❡♥tr♦ ❞♦ ❡st❛❞♦ ❢♦✐ ♦❜s❡r✈❛❞♦ q✉❡ ♥❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉✲
t♦s ❞❛ ♠❛❧❤❛ ❡s❝♦❧❤✐❞❛ ✭P◆▲❚✮ ❡①✐st❡ ✉♠❛ ❝♦❧✉♥❛ q✉❡ ❝♦♥té♠ ✉♠ ❝ó❞✐❣♦ ♣❛r❛ ❝❛❞❛ r♦❞♦✈✐❛✳
◆❡st❡ ❝ó❞✐❣♦ ❡stá ✐♥❝❧✉í❞❛ ❛ ✐♥❢♦r♠❛çã♦ s♦❜r❡ q✉❛❧ ✉♥✐❞❛❞❡ ❢❡❞❡r❛t✐✈❛ ❡♥❝♦♥tr❛✲s❡ ❛ r♦❞♦✈✐❛✳
❖♣t♦✉✲s❡✱ ♣r✐♠❡✐r❛♠❡♥t❡ ♣♦r ✉♠ ♣r♦❝❡❞✐♠❡♥t♦ ❞❡ ✜❧tr❛❣❡♠ ♣♦r ❯❋✱ ❧♦❣♦ ❢♦✐ ❝r✐❛❞❛ ✉♠❛ ❝♦❧✉♥❛
❛❞✐❝✐♦♥❛❧ ♥❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s q✉❡ r❡❝❡❜❡✉ s♦♠❡♥t❡ ❡st❛ ✐♥❢♦r♠❛çã♦✳ ❆ té❝♥✐❝❛ ❢♦✐ r❡❛❧✐③❛❞❛
❝♦♠ ♦ ✉s♦ ❞❡ ✉♠❛ ❢✉♥çã♦ ❡s♣❡❝í✜❝❛ ❞♦ ◗✉❛♥t✉♠ ●■❙✱ ❝❤❛♠❛❞❛ ✏❖♣❡♥ ✜❡❧❞ ❝❛❧❝✉❧❛t♦r ✑✳ ❊♥tr❡✲
t❛♥t♦✱ ❝♦♠♦ ♦s ❝ó❞✐❣♦s ❞❛s r♦❞♦✈✐❛s ♥ã♦ ❡st❛✈❛♠ s❡♠♣r❡ ❝♦♠♣❧❡t♦s✱ ♥ã♦ ❢♦✐ ♣♦ssí✈❡❧ ✉t✐❧✐③❛r ❡ss❡
♣r♦❝❡❞✐♠❡♥t♦✳ ❆❧é♠ ❞✐ss♦✱ ❛❧❣✉♠❛s r♦❞♦✈✐❛s ❞❡ ❧✐❣❛çã♦ ♥ã♦ ❡st❛✈❛♠ ❛♣r❡s❡♥t❛♥❞♦ ♦ ❝ó❞✐❣♦✳
❆ss✐♠✱ ❢♦✐ ❢❡✐t❛ ❛ ♦♣çã♦ ♣❡❧❛ ✜❧tr❛❣❡♠ ♣♦r ❣❡♦♠❡tr✐❛✳ ❋♦✐ ♥❡❝❡ssár✐♦ ♦❜t❡r ✉♠❛ ❝❛♠❛❞❛
❞❡ ❞❛❞♦s ❝♦♠ ♦ ❧✐♠✐t❡ ♣♦❧ít✐❝♦ ❞♦ ❡st❛❞♦ ♥♦ s✐t❡ ❞♦ ■❇●❊✳ ❆♠❜♦s ❛rq✉✐✈♦s ❢♦r❛♠ ✐❣✉❛❧♠❡♥t❡
❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s ❡ ❡♥tã♦ ❡st❛ ❝❛♠❛❞❛ ❞❡ ❞❛❞♦s ✭♣♦❧í❣♦♥♦✮ ❢♦✐ ✉t✐❧✐③❛❞❛ ♣❛r❛ ✏r❡❝♦rt❛r✑ ❛ ❝❛♠❛❞❛
❞❡ r♦❞♦✈✐❛s✱ ✉t✐❧✐③❛♥❞♦ ❛ ❢✉♥çã♦ ✧❈❧✐♣✧ ❞♦ ◗✉❛♥t✉♠ ●■❙✳✑
❆ ❋✐❣✉r❛ ✾ ♠♦str❛ ❛ s♦❜r❡♣♦s✐çã♦ ❞❛ ♠❛❧❤❛ r❡❝♦rt❛❞❛ ❞♦ P◆▲❚ ❡ ❛s ✐♠❛❣❡♥s ❞♦ ●♦♦❣❧❡
❊❛rt❤ ♣❛r❛ ❝♦♠♣❛r❛çõ❡s✳
◆❡ss❛ ❡t❛♣❛ ❢♦✐ ✐❞❡♥t✐✜❝❛❞♦ ✈✐s✉❛❧♠❡♥t❡ ♥♦ ●♦♦❣❧❡ ❊❛rt❤ ✉♠❛ sér✐❡ ❞❡ r♦t❛s q✉❡ ♥ã♦ s❡
❛ss❡♠❡❧❤❛♠ à ♠❛❧❤❛ ♣r♦♣♦st❛ ♣❡❧♦ P◆▲❚✳ ❆ss✐♠✱ ✉t✐❧✐③❛♥❞♦ ❢✉♥çõ❡s ❞❡ ♠❛♥✉s❡✐♦ ❞❡ ❢❡✐çõ❡s ❞♦
◗●■❙✱ ❛❧❣✉♥s ✈❡t♦r❡s ❢♦r❛♠ ❛❞✐❝✐♦♥❛❞♦s✱ ♦✉tr♦s s✉❜st✐t✉í❞♦s ❡ ❛té ♠❡s♠♦ r❡t✐r❛❞♦s✳ ❚♦❞♦s ♦s
❛❞✐❝✐♦♥❛❞♦s✱ ♣♦r ♣r❛t✐❝✐❞❛❞❡✱ sã♦ ✈❡t♦r❡s ❞❡ ❢❡✐çõ❡s r❡t❛s ❝♦♠♦ ♠♦str❛ ❛ ❋✐❣✉r❛ ✶✵✳
P❛r❛ ❛s ❢❡✐çõ❡s ❞♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦ t❛♠❜é♠ ❢♦r❛♠ ✉t✐❧✐③❛❞❛s ♦s ❛rq✉✐✈♦s ✈❡t♦r✐❛✐s ❞♦
P◆▲❚✱ r❡❛❧✐③❛♥❞♦ ♦s ♠❡s♠♦s ♣r♦❝❡❞✐♠❡♥t♦s ♣❛r❛ r❡❝♦rt❡✱ r❡s✉❧t❛♥❞♦ ♥♦ ♠❛♣❛ ♠♦str❛❞♦ ♥❛
❋✐❣✉r❛ ✶✶✳
◆❛ ❋✐❣✉r❛ ✶✶✱ ♣❡r❝❡❜❡✲s❡ ❛ ❛✉sê♥❝✐❛ ❞❛ ♠❛❧❤❛ ❢❡rr♦✈✐ár✐❛ ❛❞♠✐♥✐str❛❞❛ ♣❡❧❛ ❝♦♠♣❛♥❤✐❛
❋❡rr♦✈✐❛ ❚❡r❡③❛ ❈r✐st✐♥❛✳ ❈♦♠♦ ❡ss❛ ❢❡rr♦✈✐❛ ♥ã♦ ❝♦♥tr✐❜✉✐ ♣❛r❛ ♦ ❡st✉❞♦✱ ❡❧❛ ♥ã♦ s❡rá ❛❞✐❝✐♦✲
♥❛❞❛ ❛ ❡ss❡ ❜❛♥❝♦ ❞❡ ❞❛❞♦s✳
❆❧❣✉♥s ❡rr♦s t♦♣♦❧ó❣✐❝♦s ❢♦r❛♠ ♣❡r❝❡❜✐❞♦s ♥❛ ♠❛❧❤❛ ❞♦ P◆▲❚ ♠❡s♠♦ ❞❡♣♦✐s ❞❡ tr❛t❛✲
✸✹





❉❡ss❛ ✈❡③ ♦s ♥ós ♣❡♥❞❡♥t❡s ❢♦r❛♠ ❧♦❝❛❧✐③❛❞♦s s♦♠❡♥t❡ ♥♦ ✜♥❛❧ ❞♦s ❧✐♥❦s ❝♦♠♦ ❥á ❡r❛ ♦ ❡s♣❡r❛❞♦✳
❆ ✈❡r✐✜❝❛çã♦ ❞❡ s♦❜r❡♣♦s✐çã♦ ❞❡ ✈❡t♦r❡s r❡✈❡❧♦✉ ✉♠❛ ❣r❛♥❞❡ q✉❛♥t✐❞❛❞❡ ❞❡ ✈❡t♦r❡s s♦❜r❡♣♦st♦s✱
♦ q✉❡ t❛♠❜é♠ ❥á ❡r❛ ❡s♣❡r❛❞♦✱ ✉♠❛ ✈❡③ q✉❡ ❛ ❛çã♦ ❞♦ ✏s♥❛♣✑ ❛tr❛✐rá ♦s ✈ért✐❝❡s ❞❛ ❡①tr❡♠✐❞❛❞❡
❞❡ ✈❡t♦r❡s ✭❞❡♥tr♦ ❞♦ r❛✐♦ ❞❡ ✷✵✵ ♠❡tr♦s✮ ❛ ♦✉tr♦s s❡❣♠❡♥t♦s ❞❡ ✈❡t♦r❡s✳ P❛r❛ r❡s♦❧✈❡r ❡ss❛
q✉❡stã♦ ❡①✐st❡ ❛ ❢❡rr❛♠❡♥t❛ ✏r❡♠♦✈❡r ❞✉♣❧✐❝❛❞♦s✑ q✉❡ s❡ ♠♦str♦✉ ❛❜s♦❧✉t❛♠❡♥t❡ ❡✜❝❛③✳ P❛r❛
✉s❛r ❡ss❛ ❢✉♥çã♦✱ ♣r✐♠❡✐r❛♠❡♥t❡✱ ❞❡✈❡✲s❡ r❡❝♦♥❤❡❝❡r ❡ ♠❛r❝❛r ♦s ❡rr♦s ❞❡ ❣❡♦♠❡tr✐❛ ❞✉♣❧✐❝❛❞♦s
♣❡❧♦ ❝♦rr❡t♦r t♦♣♦❧ó❣✐❝♦✱ ❡ ❡♥tã♦ ❛♣❧✐❝❛r ❛ ❢❡rr❛♠❡♥t❛ ❞❡ ❡①❝❧✉sã♦ ❞❡ ❞✉♣❧✐❝❛❞♦s✳
❆ss✐♠✱ ❛♣ós ♦s tr❛t❛♠❡♥t♦s ❞❡s❝r✐t♦s ❛❝✐♠❛✱ ♦ ❛rq✉✐✈♦ ✈❡t♦r✐❛❧ q✉❡ r❡♣r❡s❡♥t❛ ❛ ♠❛❧❤❛
r♦❞♦✈✐ár✐❛ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ t❡♠ t♦❞♦s s❡✉s ✈❡t♦r❡s ✏❧✐♥❦s✑ ú♥✐❝♦s ❡ ❝♦♥❡❝t❛❞♦s ❡♥tr❡ s✐ ❛tr❛✈és
❞❡ ❞♦✐s ✈ért✐❝❡s✳ ❊ss❡ ♥♦✈♦ ❛rq✉✐✈♦ ❡♠ ❢♦r♠❛t♦ ✏s❤❛♣❡✜❧❡✑ ❢♦✐ ❝❤❛♠❛❞♦ ❞❡ ❘❖❉❖✳
❖s ❞❛❞♦s r❡❢❡r❡♥t❡s à ♠❛❧❤❛ ❢❡rr♦✈✐ár✐❛✱ ♥ã♦ ♣r❡❝✐s❛r❛♠ s❡r tr❛t❛❞♦s ♥♦ ●❘❆❙❙ ●■❙ ♣♦✐s✱
♦s ♣♦✉❝♦s ♣r♦❜❧❡♠❛s ❛♣r❡s❡♥t❛❞♦s ♥❛ ♠❛❧❤❛ ♣❡r♠✐t✐r❛♠ ✉♠❛ ❝♦rr❡çã♦ ♠❛♥✉❛❧✳
❖s ❛rq✉✐✈♦s ♣r♦❝❡ss❛❞♦s ♥❡ss❛ ❡t❛♣❛ ❛✐♥❞❛ ♥ã♦ ❡stã♦ ♥❛ ❢♦r♠❛ ❞❡ ❣r❛❢♦✱ ♣♦✐s ❛✐♥❞❛ ♥ã♦
❝♦♥té♠ ♦s ♥ós✱ ♣r♦♣r✐❛♠❡♥t❡ ❞✐t♦s✳ ❆s ❡①tr❡♠✐❞❛❞❡s ❞♦ ✈❡t♦r sã♦ s✐♠♣❧❡s♠❡♥t❡ ✐♥t❡r♣r❡t❛❞♦s
❝♦♠♦ ✈ért✐❝❡s ♣❡❧♦ ♣r♦❣r❛♠❛ ●■❙✳ ❊♥tr❡t❛♥t♦ q✉❛♥❞♦ ❝❛rr❡❣❛❞♦ ♥♦ ❚r❛♥s❈❆❉✱ ♦ ♣ró♣r✐♦ ✏s♦❢t✲
✇❛r❡✑ ✐♥t❡r♣r❡t❛ ❡ss❡s ✈ért✐❝❡s ❝♦♠♦ ♥ós✱ ❡ ♣❛ss❛ ❛ ❝r✐❛r ✉♠❛ ❝❛♠❛❞❛ ✏❊♥❞ P♦✐♥ts✑ ♦♥❞❡ sã♦
✐❞❡♥t✐✜❝❛❞♦s t♦❞❛s ❛s ❡①tr❡♠✐❞❛❞❡s ❞♦s ✈❡t♦r❡s ❡ ❛r♠❛③❡♥❛❞♦s ❡♠ ✉♠❛ ❝❛♠❛❞❛ ❞❡ ♣♦♥t♦s✱ ❛
❡t❛♣❛ s❡rá ❛♥❛❧✐s❛❞❛ ♥♦ s✉❜❝❛♣ít✉❧♦ ✏Pr♦❝❡❞✐♠❡♥t♦ ❚r❛♥s❈❆❉✑✳
✹✳✷✳✸ Pr❡♣❛r❛çã♦ ❞❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s
❚❡r♠✐♥❛❞❛ ❛ ❡t❛♣❛ ❞❡ tr❛t❛♠❡♥t♦ ❞❛s ❢❡✐çõ❡s ✈❡t♦r✐❛✐s✱ r❡❢❡r❡♥t❡s à ❝♦♥❞✐çã♦ ❡s♣❛❝✐❛❧✱ r❡st❛✈❛
❞❡✜♥✐r ❛s ❝❛r❛❝t❡ríst✐❝❛s q✉❛❧✐t❛t✐✈❛s ❡ q✉❛♥t✐t❛t✐✈❛s ❛tr✐❜✉í❞❛s ❛ ❝❛❞❛ ✈❡t♦r✳ ◆❛ t❛❜❡❧❛ ❞❡
❛tr✐❜✉t♦s ❢♦✐ ✐♠♣❧❡♠❡♥t❛❞♦ ❛s s❡❣✉✐♥t❡s ♣r♦♣r✐❡❞❛❞❡s✿
• ❝♦♠♣r✐♠❡♥t♦ ✭❈❖▼P✮✱ ♠❡❞✐❞♦s ❡♠ q✉✐❧ô♠❡tr♦s ✭❑♠✮❀
• ❝✉st♦ ✉♥✐tár✐♦ ♣❛r❛ ❝❛❞❛ q✉✐❧ô♠❡tr♦ ♣❡r❝♦rr✐❞♦ ✭❈❯❙❚❴❯◆■✮✱ ♠❡❞✐❞♦s ❡♠ ❘✩✴❑♠❀
• ❝✉st♦ t♦t❛❧ ♣❛r❛ ♣❡r❝♦rr❡r ♦ ✈❡t♦r ✭❈❯❙❚❖✮✱ q✉❛♥t✐✜❝❛❞♦s ❡♠ ❘✩❀
• ❝✉st♦ r❡❢❡r❡♥t❡ ❛♦ tr❛♥s❜♦r❞♦ ❞❡ ✉♠ ♠♦❞♦ ♣❛r❛ ♦✉tr♦✱ ♥❛ ♣rát✐❝❛ s❡r✐❛ ✉♠ ❝✉st♦ ❛❞♦t❛❞♦
♣❛r❛ ♦ ♠❛♥✉s❡✐♦ ❞❡ ✉♠ ❝♦♥tê✐♥❡r ✭❚❘❆❴P❊◆❆✮✳ ▼❡❞✐❞♦ ❡♠ ❘✩❀
• ✐❞❡♥t✐✜❝❛❞♦r❡s ❞♦ ♠♦❞❛❧ ✭▼❖❉❆▲❴■❉✮✳
❆ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s r❡s✉❧t❛♥t❡s é ♠♦str❛❞♦ ♥❛ ❋✐❣✉r❛ ✶✹✳
✹✵

✹✳✸ Pr♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s ❞❡ ❞❡♠❛♥❞❛
❖s ❞❛❞♦s ❞❡ ❞❡♠❛♥❞❛ ❞❡st❡ tr❛❜❛❧❤♦ ❢♦r❛♠ ❡♥❝♦♥tr❛❞♦s ❡♠ ✭❉❊■◆❋❘❆✱ ✷✵✵✽❛✮✱ ♦♥❞❡ é ❡s♣❡❝✐✲
✜❝❛❞♦✱ ❞❡♥tr❡ ♦✉tr♦s tó♣✐❝♦s✱ ❛s ♠❛tr✐③❡s ♦r✐❣❡♠ ❞❡st✐♥♦ ❞❡ ✈ár✐♦s ♣r♦❞✉t♦s ❝❛t❛r✐♥❡♥s❡s ❡ s✉❛s
❧✐♥❤❛s ❞❡ ❞❡s❡❥♦✳
✹✳✸✳✶ ▼❛tr✐③ ❖✴❉
❆s ♠❛tr✐③❡s ❞❡ ♣r♦❞✉t♦s r❡❧❛t❛❞❛ ♥♦ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❢♦r❛♠ ♦❜t✐❞❛s ❛tr❛✈és ❞❛s ♣❡sq✉✐s❛s
❡ ❡♥tr❡✈✐st❛s r❡❛❧✐③❛❞❛s ♥♦ P❧❛♥♦ ❞❡ ■♥t❡❣r❛çã♦ ▼✉❧t✐♠♦❞❛❧ ❞♦s ❚r❛♥s♣♦rt❡s✲ P■▼✴▼❚✲❙❈✳
❆ss✐♠✱ ♥♦ ❞♦❝✉♠❡♥t♦ ❝♦♥st❛ ❛ ♠❛tr✐③ ❖✴❉ ❞❡ ❝❛❞❛ ❣r✉♣♦ ❞❡ ♣r♦❞✉t♦s r❡❢❡r❡♥t❡s ❛♦ ❛♥♦ ❞❡
✷✵✵✺✿ ❛rr♦③✱ ❝❛❧❝ár✐♦✱ ❝❛r♥❡✱ ❝❛r✈ã♦✱ ❝❡râ♠✐❝❛✱ ♠✐❧❤♦✱ s♦❥❛✱ ❡♥tr❡ ♦✉tr♦s✳ ❙❡♥❞♦ q✉❡ ♦s ✈❛❧♦r❡s ❞❡
♣r♦❞✉çã♦ ❡ ❛tr❛çã♦ ❞❡ ❝❛❞❛ ♣r♦❞✉t♦ ❢♦r❛♠ ❝❛❧❝✉❧❛❞♦s ❡♠ ✈♦❧✉♠❡s ♥❛ ✉♥✐❞❛❞❡ ♠✐❧ t♦♥❡❧❛❞❛s✴❛♥♦✳
❆ ▼❛tr✐③ ♦r✐❣❡♠✴ ❞❡st✐♥♦ ✉t✐❧✐③❛❞❛ ♥❡ss❡ tr❛❜❛❧❤♦ é r❡❢❡r❡♥t❡ ❛♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡ ❞❡
❢r❛♥❣♦ ❡ s✉í♥♦s✳ ❆❧❣✉♥s ❢❛t♦r❡s ❢♦r❛♠ ❞❡❝✐s✐✈♦s ❡❧❡❣❡r ❡ss❛ ♦♣çã♦✱ ❞❡♥tr❡ ❡❧❡s✿
• ❙❛♥t❛ ❈❛t❛r✐♥❛ t❡r ❡①♣r❡ss✐✈✐❞❛❞❡ ♥❛ ♣r♦❞✉çã♦ ❞❡ ❝❛r♥❡ ❡♠ â♠❜✐t♦ ♥❛❝✐♦♥❛❧ ❡ ✐♥t❡r♥❛❝✐✲
♦♥❛❧❀
• ❞✐stâ♥❝✐❛ ❡♥tr❡ ♦s ❢r✐❣♦rí✜❝♦s ✭♦❡st❡ ❡ ♠❡✐♦ ♦❡st❡✮ ❡ ♣♦♥t♦s ❝♦♥s✉♠✐❞♦r❡s ❡ ❡①♣♦rt❛❞♦r❡s❀
• ❛ ❝♦♥❝❡♥tr❛çã♦ ❞❡ ❧✐♥❤❛s ❞❡ ❞❡s❡❥♦ ❞❛ r❡❣✐ã♦ ♦❡st❡ ♣❛r❛ ♦ ❧✐t♦r❛❧❀
• ❛ ♣♦ssí✈❡❧ ✉♥✐t✐③❛çã♦ ✭✉s♦ ❞❡ ❝♦♥tê✐♥❡r❡s✮ ♣❛r❛ ♦ tr❛♥s❧❛❞♦ ❞❡ ❝❛r❣❛s ❢r✐❣♦r✐✜❝❛❞❛s✱ q✉❡
❢❛❝✐❧✐t❛ ❛ ♦♣❡r❛çã♦ ♥♦ s✐st❡♠❛ ♠✉❧t✐♠♦❞❛❧✳
❆ ❋✐❣✉r❛ ✶✺ ✐❧✉str❛ ❛ ❧✐♥❤❛s ❞❡ ❞❡s❡❥♦ ♣❛r❛ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡ ♥♦ ❡st❛❞♦ ❡ ❡♠ ♣❛rt❡ ❞♦
❇r❛s✐❧✳
❉❡✜♥✐❞❛ ❛ ✉t✐❧✐③❛çã♦ ❞❛ ♠❛tr✐③ ❞❡ ❝❛r♥❡s✱ ♦❜s❡r✈♦✉✲s❡ ❛ ♣❛rt✐❝✐♣❛çã♦ ❞❡ ✸✺ ❝✐❞❛❞❡s ♥❡ss❛
❡t❛♣❛ ❞❡ ❞✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s✳
❉❡♥tr♦ ❞❛ ár❡❛ ❞❡ ❡st✉❞♦ s♦♠❡♥t❡ ✷✹ ❝✐❞❛❞❡s ♣❛rt✐❝✐♣❛✈❛♠ ❞❛ ♠❛tr✐③✱ ♦✉tr❛s ♦♥③❡ ❝✐❞❛✲
❞❡s ✭❞❡st✐♥♦✮ ♥ã♦ ❢❛③✐❛♠ ♣❛rt❡ ❞♦ ❡st❛❞♦✿ P♦rt♦ ❆❧❡❣r❡✴❘❙✱ ❯r✉❣✉❛✐❛♥❛✴❘❙✱ ❚rês P❛ss♦s✴❘❙✱
P♦♥t❛ ●r♦ss❛✴P❘✱ ❈❛s❝❛✈❡❧✴P❘✱ ❈✉r✐t✐❜❛✴P❘✱ ❙ã♦ P❛✉❧♦✴❙P✱ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✴❘❏✱ ❇❡❧♦ ❍♦r✐✲
③♦♥t❡✴▼●✱ ❈✉✐❛❜á✴▼❚ ❡ ❙❡r❣✐♣❡✴P❊✳
✹✷


✹✳✸✳✷ ❚r❛t❛♠❡♥t♦ ❞♦s ❝❡♥tr♦✐❞❡s
❆s ❝✐❞❛❞❡s ♣❡rt❡♥❝❡♥t❡s à ♠❛tr✐③ ❖✴❉ ❞❡ ❝❛r♥❡ ❢♦r❛♠ ✐❞❡♥t✐✜❝❛❞❛s ♥♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞♦ ■❇●❊
✭❝❛♠❛❞❛ ❞❡ ♣♦♥t♦s✮ q✉❡ ❝♦♥tê♠ t♦❞❛s ❛s ❝✐❞❛❞❡ ❜r❛s✐❧❡✐r❛s✳ ❉❛ ♠❡s♠❛ ❢♦r♠❛ ❝♦♠♦ ♥❛s ❢❡✐çõ❡s
✈❡t♦r✐❛✐s✱ ✉t✐❧✐③♦✉✲s❡ ❛ ❢✉♥çã♦ ✏❈❧✐♣✑ ❞♦ s♦❢t✇❛r❡ ◗✉❛♥t✉♠ ●■❙ ♣❛r❛ ✜❧tr❛r ❛s ❝✐❞❛❞❡s ❞❡ ❙❛♥t❛
❈❛t❛r✐♥❛✳ ❆s ♦✉tr❛s ✶✶ ❝✐❞❛❞❡s✲❞❡st✐♥♦ ❢♦r❛♠ ❧♦❝❛❧✐③❛❞❛s ❛tr❛✈és ❞❡ ✉♠❛ ❝♦❧✉♥❛ ♥❛ t❛❜❡❧❛ ❞❡
❛tr✐❜✉t♦s q✉❡ ❝♦♥t✐♥❤❛ ♦ ♥♦♠❡ ❞❛ ❝✐❞❛❞❡✳ ❊ss❛s ❝✐❞❛❞❡s t♦r♥❛r❛♠✲s❡ ♦s ❝❡♥tr♦✐❞❡s ❞❛s ③♦♥❛s
❞❡ trá❢❡❣♦✳
❆ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s ❞✐s♣♦♥✐❜✐❧✐③❛❞❛✱ ❝♦♥t❛✈❛ ❝♦♠ ❛tr✐❜✉t♦s r❡❢❡r❡♥t❡s à ✐❞❡♥t✐✜❝❛çõ❡s
❡♠ â♠❜✐t♦ ♥❛❝✐♦♥❛❧ ✭♥ú♠❡r♦ ❞❡ ✻ ❞í❣✐t♦s✮✱ ♥♦♠❡ ❞❛ ❝✐❞❛❞❡ ❝♦♠ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ❝❛r❛❝t❡r❡s
❛❧❢❛♥✉♠ér✐❝♦s ✭❛❧❣✉♥s s♦❢t✇❛r❡s ♣♦❞❡♠ ♥ã♦ r❡❝♦♥❤❡❝❡r ❡ss❡s ❞❛❞♦s✮✳ P❛r❛ ✉♠❛ ✐❞❡♥t✐✜❝❛çã♦
♠❛✐s ♦❜❥❡t✐✈❛ ❡ ❞❡s❝♦♠♣❧✐❝❛❞❛✱ ❝r✐♦✉✲s❡ ✉♠❛ ♥♦✈❛ ❝♦❧✉♥❛ ❡♠ ❢♦r♠❛ ❞❡ ♥ú♠❡r♦ ❝❤❛♠❛❞❛ ✏■❉✑
q✉❡ ♣r♦❝✉r❛✈❛ ❡♥✉♠❡r❛r ❛s ✷✾✺ ❝✐❞❛❞❡s ❝❛t❛r✐♥❡♥s❡s✱ ♠❛✐s ❛s ♦✉tr❛s ✶✶ ❝✐❞❛❞❡s✳
✹✳✹ ❊❧❛❜♦r❛çã♦ ❞♦ ♠♦❞❡❧♦ ❜❛s❡ ✭❝❡♥ár✐♦ ❛t✉❛❧✮
❆ s✐♠✉❧❛çã♦ ❞♦ ♠♦❞❡❧♦ ❞❡ ❜❛s❡ ❝♦♥t❛ s♦♠❡♥t❡ ❝♦♠ ♦ ❝❡♥ár✐♦ r♦❞♦✈✐ár✐♦ ✈✐❣❡♥t❡✱ r❡♣r❡s❡♥t❛❞♦
♣❡❧♦s ❞❛❞♦s ❞❡ ✐♥❢r❛❡str✉t✉r❛ ❥á ♣r♦❝❡ss❛❞♦s✱ ❞❡♥♦♠✐♥❛❞♦s ♠❛❧❤❛ ✏❘❖❉❖✑✳
❆s ❢❡rr♦✈✐❛s ♣r❡s❡♥t❡s ♥❛ ár❡❛ ❞❡ ❡st✉❞♦ ❢♦r❛♠ ❞❡s❝♦♥s✐❞❡r❛❞❛s ♥❡ss❡ ♣r✐♠❡✐r♦ ♠♦❞❡❧♦✱
✈✐st♦ q✉❡ ♥ã♦ ♣♦ss✉❡♠ ♥❡♥❤✉♠❛ ❛t✉❛çã♦ s♦❜r❡ ♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡✳
P♦r ♠❛✐s q✉❡ ♦s ❞❛❞♦s ❞♦ ❈◆❚ r❡✈❡❧❛ss❡♠ ❛s r♦❞♦✈✐❛s ❡♠ ♠ás ❝♦♥❞✐çõ❡s✱ ❡ ♦ ❛rq✉✐✈♦ ●■❙
❞♦ P◆▲❚ ❛tr✐❜✉íss❡♠ ❝♦♥❞✐çõ❡s ❞♦ ❧❡✐t♦ ❞❛s r♦❞♦✈✐❛s ✭♣❛✈✐♠❡♥t❛❞❛✱ ♥❛t✉r❛❧✮✱ t♦❞❛s ❛s r♦❞♦✈✐❛s
❢♦r❛♠ ❝♦♥s✐❞❡r❛❞❛s ♣❛✈✐♠❡♥t❛s✳ ❆ss✐♠ t♦❞❛s ❡st❛✈❛♠ ❛♣t❛s ❛ r❡❝❡❜❡r❡♠ ✉♠ ✢✉①♦ ❞❡ trá❢❡❣♦
♥❛s ♠❡s♠❛s ❝♦♥❞✐çõ❡s✳ ❚❛♠❜é♠ ♥ã♦ ❢♦r❛♠ ❧✐♠✐t❛❞❛s ❛s ❝❛r❛❝t❡ríst✐❝❛s r❡❢❡r❡♥t❡s ❛ ❝❛♣❛❝✐❞❛❞❡
♣❡❧♦ ❞❡s❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ss❡ ❞❛❞♦✳
✹✳✺ ❊❧❛❜♦r❛çã♦ ❞❡ ♠♦❞❡❧♦s ❛❧t❡r♥❛t✐✈♦s ✭❝❡♥ár✐♦s ♣♦ssí✈❡✐s✮
❋♦r❛♠ ❡s❝♦❧❤✐❞❛s ❞✉❛s ❞✐r❡tr✐③❡s ❞❡ tr❛ç❛❞♦s ♣❛r❛ ♦ s✐st❡♠❛ ❢❡rr♦✈✐ár✐♦✳ ❆ ♣r✐♠❡✐r❛ ❝♦♥t❛ ❝♦♠
✉♠❛ ❡str❛té❣✐❛ ❞❡ r❡❢♦r♠❛ ❞❛ r❡❞❡ ❞❡♥♦♠✐♥❛❞❛ tr♦♥❝♦ s✉❧ q✉❡ s❡❣✉❡ ❞❡ ▲❛❣❡s ❛té ▼❛❢r❛ ❡
❡♥tã♦ ❛té ♣♦rt♦ ❞❡ ❙ã♦ ❋r❛♥❝✐s❝♦ ❞♦ ❙✉❧✱ ❡ss❡ tr❛ç❛❞♦ ❢♦✐ ♥♦♠❡❛❞♦ ❋❊❘❘❖❴✶✳ ❏á ❛ s❡❣✉♥❞❛
♣♦ss✉✐ ✉♠ tr❛ç❛❞♦ q✉❡ ❛tr❛✈❡ss❛ ♦ ❡st❛❞♦ ♥♦ s❡♥t✐❞♦ ▲❡st❡✲❖❡st❡✱ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ❧✐❣❛r ♦ ♦❡st❡
❝❛t❛r✐♥❡♥s❡ ❛♦ ❧✐t♦r❛❧✱ ❛ ❡ss❡ tr❛ç❛❞♦ ❢♦✐ ❞❛❞♦ ♦ ♥♦♠❡ ❞❡ ❋❊❘❘❖❴✷✳
✹✺
❖ tr❛ç❛❞♦ ▲❡st❡✲❖❡st❡ ❢♦✐ ❢❡✐t♦ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❝r✐tér✐♦ ❞❡ ♣r♦①✐♠✐❞❛❞❡ ❡♥tr❡ ❛s ③♦♥❛s ❞❡
♠❛✐♦r ♣r♦❞✉çã♦ ❡ ♣♦rt♦s ❞❡ ♠❛✐♦r ♠♦✈✐♠❡♥t❛çã♦✳ ❊ss❡ ❝r✐tér✐♦ q✉❛♥t✐t❛t✐✈♦ ✈❡✐♦ ❝♦♠ ❜❛s❡ ♥❛s
♠❛tr✐③ ♦r✐❣❡♠ ❞❡st✐♥♦ ✉t✐❧✐③❛❞❛✱ ❜❡♠ ❝♦♠♦ ♥❛ ❋✐❣✉r❛ ✶✺✳
P❛r❛ ❡ss❡ s❡❣✉♥❞♦ tr❛ç❛❞♦ ♥ã♦ ❢♦✐ t♦♠❛❞❛ ♣r❡❝❛✉çõ❡s ❞❡t❛❧❤❛❞❛s ❝♦♠ ♦ ♣r♦❥❡t♦ ❣❡♦♠étr✐❝♦
❞♦ tr❛ç❛❞♦✳ ❊♠ r❡❧❛çã♦ à ❛❧t✐♠❡tr✐❛ ❞♦ ❡st❛❞♦✱ ❛♣❡♥❛s ♣r♦❝✉r♦✉✲s❡ ❡✈✐t❛r ❣r❛♥❞❡s ❞✐❢❡r❡♥ç❛s
❞❡ ♥í✈❡❧ ♦❜s❡r✈❛❞❛s ♥❛s ♣❧❛♥t❛s ❛❧t✐♠étr✐❝❛s ❞♦ ❡st❛❞♦✳
P❛r❛ r❡❛❧✐③❛r ❡ss❡s tr❛ç❛❞♦s ❢♦✐ ✉t✐❧✐③❛❞♦ ♦ ◗✉❛♥t✉♠ ●■❙✳ ❆♣ós ♦ ♣♦s✐❝✐♦♥❛♠❡♥t♦ ❞♦s
✈❡t♦r❡s✱ ❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s ❢♦✐ ♣r❡❡♥❝❤✐❞❛ ✐❣✉❛❧♠❡♥t❡ às ❞❡ ✈❡t♦r❡s r♦❞♦✈✐ár✐♦s✱ ❝♦♠ ❡①❝❡çã♦
❞♦ ❝✉st♦ ✉♥✐tár✐♦ ✭✸✱✽✮ ❡ ▼❖❉❆▲❴■❉ ✭✷✮✳
❆♣ós ❝♦♥❝❡♣çã♦ ❞♦s ❝❡♥ár✐♦s ❛❧t❡r♥❛t✐✈♦s ❡♠ ●■❙✱ ❛s ❢❡✐çõ❡s ❢❡rr♦✈✐ár✐❛s ❢♦r❛♠ ✈✐♥❝✉❧❛❞❛s
❛ r❡❞❡ r♦❞♦✈✐ár✐❛ ✭❘❖❉❖❴❈❖◆✮✳ ❆ ❢✉sã♦ ♣r♦♣♦r❝✐♦♥♦✉ ✉♠❛ ú♥✐❝❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s✳ ❊ss❛
❛çã♦ ❢♦✐ ♥❡❝❡ssár✐❛ ❞❡✈✐❞♦ à ❢❛❝✐❧✐❞❛❞❡ ❞❡ ❣❡r❡♥❝✐❛♠❡♥t♦ ❡ ✈✐s✉❛❧✐③❛çã♦ ❞♦s ❛tr✐❜✉t♦s ❞❡♥tr♦ ❞♦
s♦❢t✇❛r❡ ❚r❛♥s❈❆❉✳
✹✳✻ Pr♦❝❡❞✐♠❡♥t♦ ♥♦ ❚r❛♥s❈❆❉
◆❡ss❡ tr❛❜❛❧❤♦✱ ❛s ✐♥❢♦r♠❛çã♦ ❞❡ ❝✉st♦ ❧♦❣íst✐❝♦s✱ ❞❡♠❛♥❞❛ ❞❡ trá❢❡❣♦ ❡ ❞❛❞♦s ✈❡t♦r✐❛✐s ❞❡
✐♥❢r❛❡str✉t✉r❛ ❢♦r❛♠ r❡✉♥✐❞❛s ♥✉♠ só ♣r♦❣r❛♠❛✳ ❊st❡ ✐♥t❡r♣r❡t❛ ♦s ❞❛❞♦s ❞❡ ❡♥tr❛❞❛ ❝♦♥❢♦r♠❡
♦ ♠♦❞❡❧♦ q✉❛tr♦ ❡t❛♣❛s ♣❛r❛ s✐♠✉❧❛r ♦ ✢✉①♦ ❞❡ ✈♦❧✉♠❡ ❞❡ ❝❛r❣❛ ❞❡♥tr♦ ❞❛ r❡❞❡ ♣r♦♣♦st❛✳
❖ ❚r❛♥s❈❆❉ é ✉♠ s♦❢t✇❛r❡ q✉❡ ✉t✐❧✐③❛ ❡str✉t✉r❛s ❡s♣❛❝✐❛✐s ❣❡♦rr❡❢❡r❡♥❝✐❛❞❛s✳ ❆ss✐♠ ❛♦
❝❛rr❡❣❛r ❛s ❝❛♠❛❞❛s ✈❡t♦r✐❛✐s ♥♦ s♦❢t✇❛r❡ é ♣r❡❝✐s♦ ✐❞❡♥t✐✜❝❛r ❛ ♣r♦❥❡çã♦ ❞❡ r❡❢❡rê♥❝✐❛✳ ❈♦♠♦
t♦❞♦s ♦s ❛rq✉✐✈♦s ✈❡t♦r✐❛✐s ❥á ❡stã♦ ♥♦ ♠❡s♠♦ r❡❢❡r❡♥❝✐❛❧✱ ❢♦✐ ✐♥❞✐❝❛❞♦ ❛♦ ♣r♦❣r❛♠❛ ❛ ♣r♦❥❡çã♦
❯♥✐✈❡rs❛❧ ❚r❛♥s✈❡rs❛❧ ❞❡ ▼❡r❝❛t♦r ❞♦ ❢✉s♦ ✷✷ s✉❧ ✭❯❚▼✲✷✷❙✮✳
❖s ❛rq✉✐✈♦s ❝♦♥t❡♥❞♦ ❛s r♦❞♦✈✐❛s ❥á tr❛t❛❞❛s ✭❘❖❉❖✮ ❡ ♦s ❝❡♥tr♦✐❞❡s ❢♦r❛♠ ✐♠♣♦rt❛❞♦s
♥♦ ♣r♦❣r❛♠❛ ❡ ♣r♦❥❡t❛❞♦s ♥✉♠ ♠❡s♠♦ ♠❛♣❛✳ ❆ ❢❛❧t❛ ❞❡ ❝♦♥❡①ã♦ ❡♥tr❡ ♠❛❧❤❛ ❡ ♣♦♥t♦s ❣❡r❛❞♦r❡s
❡ ❞❡ ❞❡st✐♥♦ ✭❝❡♥tr♦✐❞❡s✮ ♥ã♦ ♣❡r♠✐t❡ q✉❡ ♦ ♣r♦❣r❛♠❛ ❡①❡rç❛ s✉❛ ❢✉♥çã♦✱ ♣❛r❛ ✐ss♦ ✉t✐❧✐③♦✉✲s❡ ❛
❢❡rr❛♠❡♥t❛ ✧❈♦♥♥❡❝t✧ ♣❛r❛ ❝♦♥❡❝t❛r ♦s ✈❡t♦r❡s r♦❞♦✈✐ár✐♦s ✭❡ s♦♠❡♥t❡ ❡st❡s✮ ❛♦s ❝❡♥tr♦✐❞❡s✳ ❖
❝♦♠❛♥❞♦ ❢✉♥❝✐♦♥❛ ❞❡ ❢♦r♠❛ s✐♠✐❧❛r ❛♦ ✏s♥❛♣✑ ❞♦s s♦❢t✇❛r❡s ●■❙✿ é ❞❡✜♥✐❞♦ ✉♠ r❛✐♦ ❞❡ ❛tr❛çã♦
❡ t♦❞♦s ♦s ♣♦♥t♦s ❞❡♥tr♦ ❞❡ss❡ r❛✐♦ sã♦✱ ♥ã♦ ❛tr❛í❞♦s✱ ♠❛s ❝♦♥❡❝t❛❞♦s ❛tr❛✈és ❞❛ ❝r✐❛çã♦ ❞❡
♥♦✈❛s ❢❡✐çõ❡s✱ ✉♠❛ ú♥✐❝❛ ♣♦r ❝❡♥tró✐❞❡✳
❆♣ós ❡ss❡ ♣❛ss♦ ♦❜t❡✈❡✲s❡ ♥❛ ❝❛♠❛❞❛ ❞❡ r♦❞♦✈✐❛s ✉♠❛ sér✐❡ ❞❡ ♣❡q✉❡♥♦s ♥♦✈♦s ✈❡t♦r❡s
s❡♠ ♥❡♥❤✉♠ ❛tr✐❜✉t♦ ❛ ♥ã♦ s❡r ♦ ✐❞❡♥t✐✜❝❛❞♦r ❞♦ ✈❡t♦r✳
✹✻
❖ ❚r❛♥s❈❆❉ é ✉♠ ♣r♦❣r❛♠❛ s❡♥sí✈❡❧ à ❢❛❧t❛ ❞❡ ✐♥❢♦r♠❛çõ❡s ❡ às ❧✐♥❣✉❛❣❡♥s ❛❧❢❛♥✉♠é✲
r✐❝❛s ✉t✐❧✐③❛❞❛ ♣❛r❛ ❞❡s❝r❡✈ê✲❧❛s✳ ❆ss✐♠✱ ♦s ❛tr✐❜✉t♦s ❞♦s ♣❡q✉❡♥♦s ✈❡t♦r❡s ❝♦♥❡❝t♦r❡s ❢♦r❛♠
r❡❞❡✜♥✐❞♦s✳ ❖ ❛rq✉✐✈♦ r❡t♦r♥♦✉ ❛♦ ◗✉❛♥t✉♠ ●■❙ ❡ ❛♦s ✈❡t♦r❡s ❝♦♥❡❝t♦r❡s ❢♦r❛♠ ❛tr✐❜✉í❞♦s ❝❛✲
r❛❝t❡ríst✐❝❛s ❞♦ ♠❡s♠♦ ♠♦❞♦ ❞♦s ✈❡t♦r❡s ❞❛ ♠❛❧❤❛ r♦❞♦✈✐ár✐❛ ✭❈❖▼P✱ ❈❯❙❚❴❯◆■✱ ❈❯❙❚❖✱
▼❖❉❆▲❴■❉✱ ❚❘❆❴P❊◆❆✮✳
❊ss❛ ♥♦✈❛ ❝❛♠❛❞❛ ❞❡ ✈❡t♦r❡s r♦❞♦✈✐ár✐♦s ❝♦♠ ❝♦♥❡❝t♦r❡s ❢♦✐ ❝❤❛♠❛❞❛ ❞❡ ✏❘❖❉❖❴❈❖◆✑✳
◗✉❛♥❞♦ s❡ ❢♦r ❝✐t❛❞♦ ✏r❡❞❡ r♦❞♦✈✐ár✐❛✑ ❞❡♥tr♦ ❞❡st❡ ❝❛♣✐t✉❧♦✱ ❡stá s❡ r❡❢❡r✐♥❞♦ ❛♦s ❛rq✉✐✈♦s
✈❡t♦r✐❛✐s ✏❘❖❉❖❴❈❖◆✑✳
❈♦♠♣❧❡t❛❞♦ ♦ ♣r❡❡♥❝❤✐♠❡♥t♦ ❞❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s ❡♠ ●■❙✱ ❛ r❡❞❡ r❡t♦r♥♦✉ ❛♦ ❚r❛♥s✲
❈❆❉✳ ▼❛✐s ✉♠❛ ✈❡③ ❢♦✐ ✐♠♣♦rt❛❞♦ ❛ ❝❛♠❛❞❛ ❞❡ ❝❡♥tr♦✐❞❡s ❡ t❛♠❜é♠ ❛ ♠❛tr✐③ ❖✴❉ ❡♠ ❢♦r♠❛t♦
❞❡ ♣❧❛♥✐❧❤❛✳
P❛r❛ ♦ ♣r♦❣r❛♠❛ ❝♦♥s❡❣✉✐r r❡❝♦♥❤❡❝❡r ♦s ❞❛❞♦s ❞❡ ❞✐str✐❜✉✐çã♦ ❞❡ ✈✐❛❣❡♥s✱ ❢♦r❛♠ ✐♠✲
♣♦rt❛❞❛s ❛s ✐♥❢♦r♠❛çõ❡s ❞❛ ♠❛tr✐③ ❖✴❉ ❡♠ ❢♦r♠❛t♦ ❞❡ ♣❧❛♥✐❧❤❛✱ ♣♦✐s ❡ss❡ é ♦ ❢♦r♠❛t♦ ❛❝❡✐t♦
♣❡❧♦ ♣r♦❣r❛♠❛✳ ◆❡ss❛ ❡t❛♣❛ é ✐♥❞✐❝❛❞♦ ❛s ❝♦❧✉♥❛s q✉❡ ❝♦♥tê♠ ❛s ♦r✐❣❡♥s✱ ❞❡st✐♥♦s ❡ ♦ ✈♦❧✉♠❡
❞❡ ❝❛r❣❛ tr❛♥s♣♦rt❛❞♦✳ ❖ ♣ró♣r✐♦ s♦❢t✇❛r❡ tr❛t❛ ♦s ❛tr✐❜✉t♦s ❞❛ ♣❧❛♥✐❧❤❛ ❡ ♦s ♦r❣❛♥✐③❛✲♦s ❡♠
❢♦r♠❛t♦ ❞❡ ♠❛tr✐③✳
❆♣ós ❡ss❡s três ❛rq✉✐✈♦s ❡st❛r❡♠ ❝❛rr❡❣❛❞♦s ♥♦ ♣r♦❣r❛♠❛✱ ❝r✐♦✉✲s❡ ❞❡ ❢❛t♦ ♦ ❣r❛❢♦✱
✏♥❡t✇♦r❦ ✑✱ ❛tr❛✈és ❞❛ ❢✉♥çã♦✱ ✏❈r❡❛t❡ ◆❡t✇♦r❦ ✑✳ ◆❡ss❡ ♣r♦❝❡❞✐♠❡♥t♦ é ❡s❝♦❧❤✐❞♦ ♦s ❝❛♠♣♦s
❞❡ ✐♥t❡r❡ss❡ ♣❛r❛ ♦ ♠♦❞❡❧♦✱ ❧♦❣♦✱ ❢♦r❛♠ ❡s❝♦❧❤✐❞♦s ♦s ❝❛♠♣♦s ❞❛ r❡❞❡✿ ❈❖▼P✱ ❈❯❙❚❴❯◆■✱
❈❯❙❚❖✱ ❚❘❆❴P❊◆❆✱ ▼❖❉❆▲❴■❉❀ ❢♦✐ s❡❧❡❝✐♦♥❛❞♦ ❛ ♠❛tr✐③ ♠❛s ♥ã♦ ❢♦r❛♠ ❡♥❝♦♥tr❛❞♦s ♦s
❞❛❞♦s r❡❢❡r❡♥t❡s ❛♦s ❝❡♥tr♦✐❞❡s ✭■❉✮✳
❆♣ós ❛ ❝r✐❛çã♦ ❞❛ r❡❞❡✱ ❝♦♠ ❧✐♥❦s ❡ ♥ós✱ ❢♦✐ ❡❢❡t✉❛❞♦ ♦ ❝♦♠❛♥❞♦ ❞❡ ❛❧♦❝❛çã♦ ❞❡ ✈✐❛❣❡♥s✳
❋♦✐ ❡s❝♦❧❤✐❞♦ ♦ ♠ét♦❞♦ ♦ ✏t✉❞♦ ♦✉ ♥❛❞❛✑ t❡♥❞♦ ❝♦♠♦ ❢❛t♦r ❞❡ ✐♠♣❡❞â♥❝✐❛ ♦✉ ✏❝❛♠✐♥❤♦ ♠í✲
♥✐♠♦✑ ❛ ❝♦❧✉♥❛ ❈❯❙❚❖✳ ◆❡ss❛ ❡t❛♣❛ t❛♠❜é♠ é ❞❡✜♥✐❞♦ ❛ ♣❡♥❛❧✐❞❛❞❡✱ q✉❡ ♣♦❞❡ s❡r t❛♥t♦ ♣❛r❛
❝♦♥✈❡rsõ❡s ✐♥❛♣r♦♣r✐❛❞❛s ♥❛ ♠❛❧❤❛ ✭❝❛s♦ ❤❛❥❛ s❡♥t✐❞♦ ❞❡ ✢✉①♦ ♥♦ ✈❡t♦r✮✱ ❝♦♠♦ t❛♠❜é♠ ♣❛r❛
tr❛♥s❢❡rê♥❝✐❛ ❞❡ ✈❡t♦r❡s ❡♠ ❣❡r❛❧ ✭tr❛♥s❜♦r❞♦✮✳ ❖ ♣r♦❣r❛♠❛ r❡❧❛❝✐♦♥❛ ♦s ❝❛♠♣♦s ♥❡❝❡ssár✐♦
❝♦♠♦ ✈❛❧♦r ❞❛ ♣❡♥❛ ✭❚❘❆❴P❊◆❆✮✱ ❝♦♠ ❛ ❛çã♦ ❞❡ tr❛♥s❢❡rê♥❝✐❛ ✢✉①♦ ❡♥tr❡ ❞✐❢❡r❡♥t❡s ✈❡t♦r❡s✳
P❛r❛ ✐ss♦✱ ✐♥❞✐❝♦✉✲s❡ ❛ ❝♦❧✉♥❛ ✏▼❖❉❆▲❴■❉✑ ♦♥❞❡ ✈❡t♦r❡s r♦❞♦✈✐ár✐♦s ❡r❛♠ ✐❞❡♥t✐✜❝❛❞♦s ❝♦♠♦
✭✶✮ ❡ ❢❡rr♦✈✐❛s ❝♦♠♦ ✭✷✮ ❝♦♥✜❣✉r❛♥❞♦ ♣♦r ✜♠ ♦s ♣❛r❛♠❡tr♦s ❞❡ ❡♥tr❛❞❛ ♥♦ ♣r♦❣r❛♠❛✳
❆♣ós ♣r♦❝❡ss❛♠❡♥t♦ ❞♦s ❞❛❞♦s✱ ♦❜s❡r✈♦✉✲s❡ ✉♠❛ ✐♥❝♦♠♣❛t✐❜✐❧✐❞❛❞❡ ❝♦♠ ♦ ♣r♦♣♦st♦ ♣❡❧❛
▼❛tr✐③ ❖✴❉✱ ♣♦✐s ♥❡♥❤✉♠ ✢✉①♦ ❞❡ ❝❛r❣❛ ✐❛ ❛té ♦ ♣♦rt♦ ❞❡ ■t❛❥❛í✱ ♣♦r ❡①❡♠♣❧♦✳
◗✉❛♥❞♦ s❡ ❝❛rr❡❣❛ ❛ ♠❛❧❤❛ r♦❞♦✈✐ár✐❛✱ ❛s ❡①tr❡♠✐❞❛❞❡s✱ ♦✉ s❡❥❛✱ ♦s ♣♦♥t♦ ❞❡ ❡♥❝♦♥tr♦
❝♦♠ ♦✉tr♦s ✈❡t♦r❡s ❡ s❡✉s r❡s♣❡❝t✐✈♦s ♣♦♥t♦s ✜♥❛✐s✱ t♦r♥❛♠✲s❡ ♥ós ❛✉t♦♠❛t✐❝❛♠❡♥t❡✱ s❡♠ ♥❡✲
✹✼
❝❡ss❛r✐❛♠❡♥t❡ t❡r ❡❢❡t✉❛❞♦ ❛ ❢✉♥çã♦ ✏❈r❡❛t❡ ♥❡t✇♦r❦ ✑✳ ❊ss❡s ♥ós sã♦ t❛♠❜é♠ ❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s
❡ ✐❞❡♥t✐✜❝❛❞♦s ❛❧❡❛t♦r✐❛♠❡♥t❡✱ ❞❡♣♦✐s sã♦ ❛r♠❛③❡♥❛❞♦s ❡♠ ✉♠❛ t❛❜❡❧❛ ❞❡ ❛tr✐❜✉t♦s✱ ❝♦♠ ❝❛♠✲
♣♦s✿ ■❉✱ ❧♦♥❣✐t✉❞❡ ❡ ❧❛t✐t✉❞❡✳ ➱ ❝r✐❛❞❛✱ ♣♦rt❛♥t♦✱ ✉♠❛ ♥♦✈❛ ❝❛♠❛❞❛ ❞❡ ♣♦♥t♦s✱ q✉❡ ♦ ♣r♦❣r❛♠❛
♥♦♠❡✐❛ ❞❡ ✏❊♥❞ P♦✐♥ts✑✳ P♦r ❡ss❡s ♥ós ❡st❛r❡♠ ❛tr❡❧❛❞♦s ❛♦s ✈❡t♦r❡s ❞❛ ♠❛❧❤❛✱ ❛ ❝❛♠❛❞❛ ✏❝♦♠✲
♣❡t❡✑ ❝♦♠ ❛ ❞♦s ❝❡♥tr♦✐❞❡s✳ ❊ss❛ ❝❛♠❛❞❛ ♥ã♦ é ♣r♦❥❡t❛❞❛ ♥♦ ♠❛♣❛✱ s❡♥❞♦ ♥❡❝❡ssár✐♦ ✉t✐❧✐③❛r
❝♦♠❛♥❞♦s ♣❛r❛ ♠♦strá✲❧❛✳
P❡❧♦ ❢❛t♦ ❞❛s ❝❛♠❛❞❛s ❞❡ ♣♦♥t♦s ❝♦♠♣❡t✐r❡♠✱ ❛ ❝❛♠❛❞❛s ✏❈❡♥tr♦✐❞❡s✑ ♥ã♦ é r❡❝♦♥❤❡❝✐❞❛✳
◗✉❛♥❞♦ ♦ ♠♦❞❡❧♦ é ✐♥✐❝✐❛❞♦✱ ♣❡r❝❡❜❡✲s❡ q✉❡ ♦ ✢✉①♦ ❞❡ ❝❛r❣❛s s❡ ❞✐r✐❣❡ ❛♦ ♥ó✲❞❡st✐♥♦ ❞❛ ❝❛♠❛❞❛
✏❊♥❞ P♦✐♥ts✑✱ ❛♦ ✐♥✈és ❞♦ ❝❡♥tr♦✐❞❡✳
P❛r❛ ❝♦♠♣❛t✐❜✐❧✐③❛r ❛ ♠❛tr✐③ ❖✴❉ ❝♦♠ ❛ ❝❛♠❛❞❛ ❝❡♥tr♦✐❞❡s ♣♦❞❡✲s❡ ✈✐♥❝✉❧❛r ❡st❛ à ❝❛✲
♠❛❞❛ ✏❊♥❞ P♦✐♥ts✑✱ ❝♦♠♦ t❛♠❜é♠ ✐❞❡♥t✐✜❝❛r ♦s ❝❡♥tr♦✐❞❡s ♥❛ ❝❛♠❛❞❛ ✏❊♥❞ P♦✐♥ts✑ ❡ s✉❜st✐t✉✐r
❡ss❡s ♥♦✈♦s ■❉✬s ♥❛ ♠❛tr✐③✳
P❛r❛ r❡❛❧✐③❛r ❛ s❡❣✉♥❞❛ ♦♣çã♦✱ ❝♦♠♣❛r♦✉✲s❡ ♦s ✈❛❧♦r❡s ❞❛s ❧♦♥❣✐t✉❞❡s ❞❡ ❛♠❜❛s ❛s ❝❛✲
♠❛❞❛s✱ ✉t✐❧✐③❛♥❞♦ ❢✉♥çõ❡s ❞♦ ♣ró♣r✐♦ ❚r❛♥s❈❆❉✳ ❊ss❡s ✈❛❧♦r❡s sã♦ ❞❡ ♣r❡❝✐sã♦ ❞❡ ✽ ❞í❣✐t♦s✳
❈♦♥s❡❣✉✐✉✲s❡ ❢❛③❡r t❛❧ ♣r♦❝❡ss♦ ❝♦♠ ❛ r❡❞❡ r♦❞♦✈✐ár✐❛ ✭❘❖❉❖❴❈❖◆✮ ❞❡✈✐❞♦ ❛♦ tr❛t❛♠❡♥t♦
r❡❛❧✐③❛❞♦ ❝♦♠ ♦s ✈❡t♦r❡s ❝♦♥❡❝t♦r❡s✳ ❈❛❞❛ ♥ó ♥♦ ✜♥❛❧ ❞❡ss❡s ✈❡t♦r❡s✱ r❡♣r❡s❡♥t❛✈❛ ♦❜✈✐❛♠❡♥t❡
✉♠ ❝❡♥tr♦✐❞❡✳
❆♣ós ❛❧t❡r❛r ❛s ♦r✐❣❡♥s ❡ ❞❡st✐♥♦s ❞❛ ♠❛tr✐③ ❝♦♥❢♦r♠❡ ♦s ✐❞❡♥t✐✜❝❛❞♦r❡s ❞❛ ❝❛♠❛❞❛ ❝r✐❛❞❛
♣❡❧♦ ❚r❛♥s❈❆❉ ✏❊♥❞ P♦✐♥ts✑✱ ❡ ♣r♦❝❡ss❛r ♥♦✈❛♠❡♥t❡ ❛ ♠❛❧❤❛ r♦❞♦✈✐ár✐❛✱ ♦❜s❡r✈♦✉✲s❡✱ ♣♦r ✜♠✱
✉♠ ✢✉①♦ ❞❡ ❝❛r❣❛s ❝♦❡r❡♥t❡✳ ❆ ❛t✐t✉❞❡ ❢♦✐ ♠❛✐s tr❛❜❛❧❤♦s❛✱ ♣♦ré♠ ❢♦✐ ❡✜❝❛③✳
❈♦♠ ✐ss♦✱ ♦ ♣r✐♠❡✐r♦ ❝❡♥ár✐♦ ✜❝♦✉ ♣r♦♥t♦✳ ❖ s❡❣✉♥❞♦ ❡ t❡r❝❡✐r♦ ❝❡♥ár✐♦s ❝♦♥t❛♠ ✈❡t♦r❡s
❢❡rr♦✈✐ár✐♦s✳ ▲♦❣♦✱ ♦ ♣r♦❝❡❞✐♠❡♥t♦ ❞❡ tr♦❝❛ ❞❡ ✐❞❡♥t✐✜❝❛❞♦r❡s ♥❛ ♠❛tr✐③ ❖✴❉ t❡✈❡ q✉❡ s❡r
r❡❢❡✐t♦ ♣❛r❛ ♦s ♥♦✈♦s ❝❡♥ár✐♦s✳
❆s ♠❛❧❤❛s r❡t♦r♥❛r❛♠ ❛♦ ◗✉❛♥t✉♠ ●■❙✱ ❡ ♣r♦❝✉r♦✉✲s❡ ❡❧❡♥❝❛r ❛❧❣✉♥s ♣♦♥t♦s ❞❡ ❛❝❡ss♦
à ❢❡rr♦✈✐❛✱ ♣♦♥t♦s ❞❡ tr❛♥s❜♦r❞♦✳ ❆♠❜❛s ❛s ❝❛♠❛❞❛s ❢❡rr♦✈✐ár✐❛s ✭❋❊❘❘❖❴✶✮ ❡ ✭❋❊❘❘❖❴✷✮
r❡❝❡❜❡r❛♠ três ♣♦♥t♦s ❞❡ ❛❝❡ss♦✳
P❛r❛ ❡❧❛❜♦r❛r ❡ss❡s ♣♦♥t♦s✱ ❜❛st♦✉ ♠♦❞❡❧❛r ♦ ✈❡t♦r ❢❡rr♦✈✐ár✐♦ ❞❡ t❛❧ ❢♦r♠❛ q✉❡ t✐✈❡ss❡ s♦✲
♠❡♥t❡ ✉♠ ♥ó ❝♦♥❡❝t❛❞♦ à r❡❞❡✳ ❈❛s♦ ❛ ❢❡✐çã♦ ❢❡rr♦✈✐ár✐❛ ❛tr❛✈❡ss❛ss❡ ♦✉tr♦s ✈❡t♦r❡s r♦❞♦✈✐ár✐♦s
s❡♠ ❤❛✈❡r ❛ ✏q✉❡❜r❛✑ ♥❡ss❡ ♣♦♥t♦✱ ♦ ❚r❛♥s❈❆❉ ♥ã♦ ♦ r❡♣r❡s❡♥t❛✈❛✲♦ ❝♦♠♦ ✏❡♥❞ ♣♦✐♥ts✑✳
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✺ ❘❡s✉❧t❛❞♦s
❊st❡ ❝❛♣ít✉❧♦ ♠♦str❛ ❛ ❛❧♦❝❛çã♦ ❞❛s ✈✐❛❣❡♥s t♦♠❛♥❞♦ ❝♦♠♦ ❝r✐tér✐♦ ❞❡ ✐♠♣❡❞â♥❝✐❛ ♦s ❝✉st♦s
❞❡ tr❛♥s♣♦rt❡ ✭❝♦♥s✉♠♦ ❞❡ ❝♦♠❜✉stí✈❡❧ ❡ t❛①❛ ❞❡ tr❛♥s❜♦r❞♦ ❞❡ ❝♦♥tê✐♥❡r❡s✮✳ ❆ ❝♦♥s❡q✉ê♥❝✐❛
❞❡ss❛ ❛❧♦❝❛çã♦ ♥✉♠❛ r❡❞❡ ♦♥❞❡ ❤á ❞♦✐s t✐♣♦s ❞❡ s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡ ✭❝❛r❛❝t❡r✐③❛❞♦s q✉❛♥t♦
♦ ❝✉st♦✮✱ é ❛ ♣ró♣r✐❛ ❡t❛♣❛ ❞❡ ❡s❝♦❧❤❛ ❞♦ s✐st❡♠❛ ❞❡ tr❛♥s♣♦rt❡✳
◗✉❛♥❞♦ ♦ ♠♦❞❡❧♦ é ♣r♦❝❡ss❛❞♦ ♥♦ s♦❢t✇❛r❡ ❚r❛♥s❈❆❉✱ é ❣❡r❛❞♦ ♥♦✈❛s ❝♦❧✉♥❛s ❞❡ ❛tr✐❜✉t♦s
♣❛r❛ ♠❛❧❤❛ ✈❡t♦r✐❛❧✳ ❆s ✐♥❢♦r♠❛çõ❡s ❝♦♥t✐❞❛s ♥❛s ❝♦❧✉♥❛s r❡✈❡❧❛♠ ❛ q✉❛♥t✐✜❝❛çã♦ ❞♦ ✢✉①♦ t♦t❛❧
❞❡ ❝❛r❣❛ ❡♠ ❝❛❞❛ ✈❡t♦r✳ ❖✉ s❡❥❛✱ ❝❛❞❛ ✈❡t♦r r❡❝❡❜❡ ✉♠❛ q✉❛♥t✐❞❛❞❡ ❞❡ ✢✉①♦ ❝♦♠ r❡❧❛çã♦ às
s✉❛s ❝❛r❛❝t❡ríst✐❝❛s ❞❡ ❝✉st♦✳
P❛r❛ ♠❡❧❤♦r ✈✐s✉❛❧✐③❛çã♦✱ ♦ s♦❢t✇❛r❡ ❞✐s♣♦♥✐❜✐❧✐③❛ ❢❡rr❛♠❡♥t❛s q✉❡ ❝♦rr❡❧❛❝✐♦♥❛♠ ❛ ❣r❛♥✲
❞❡③❛ ❞♦s ✈❛❧♦r❡s ❞❡ ✢✉①♦ ❝♦♠ ❛ ❡s♣❡ss✉r❛ ❞❛ ❧✐♥❤❛ q✉❡ ✐❞❡♥t✐✜❝❛ ♦ ✈❡t♦r✳ ❆ss✐♠✱ ✈❡t♦r❡s ❝✉❥♦s
❛tr✐❜✉t♦s ❞❡ ✢✉①♦ sã♦ ♠❛✐♦r❡s✱ r❡♣r❡s❡♥t❛♠ ❧✐♥❤❛s ♠❛✐s ❡s♣❡ss❛s✳ ❚❛♠❜é♠✱ ♣❛r❛ ✐❞❡♥t✐✜❝❛r ♦s
s✐st❡♠❛s ❞❡ tr❛♥s♣♦rt❡✱ ❛s ❧✐♥❤❛s ❝♦♥tí♥✉❛s r❡♣r❡s❡♥t❛♠ ❛ ♠❛❧❤❛ r♦❞♦✈✐ár✐❛✱ ❥á ❛ ❧✐♥❤❛ tr❛❝❡❥❛❞❛
♠♦str❛ ❛ ❢❡rr♦✈✐❛✳ ❖s ❝ír❝✉❧♦s r❡♣r❡s❡♥t❛♠ ♦s ❝❡♥tr♦✐❞❡s ❞❛s ③♦♥❛s ❞❡ trá❢❡❣♦ ✭♦♣t♦✉✲s❡ ♣♦r ♥ã♦
r❡♣r❡s❡♥t❛r ❡st❛s ♣❛r❛ ❝♦♥s❡❣✉✐r ♥ã♦ s♦❜r❡❝❛rr❡❣❛r ♦ ❞❡s❡♥❤♦✮✳
❙ã♦ r❡❛❧✐③❛❞❛s três ❞✐❢❡r❡♥t❡s ❛♥á❧✐s❡s ♥♦ ❝❛♣ít✉❧♦✳ ◆❛ ♣r✐♠❡✐r❛✱ ❛ ♠❛tr✐③ ❖✴❉ ❡ ♦ ❣r❛❢♦
❢♦r❛♠ ❡①♣❧♦r❛❞♦s ❞❡ ❢♦r♠❛ ❛ ❡❧❛❜♦r❛r ♠♦❞❡❧♦s ❞❡ ✈✐❛❣❡♥s ♣❛r❛ t♦❞♦ ♦ ❇r❛s✐❧✳ ❆ s❡❣✉♥❞❛ ❛♥á❧✐s❡
sã♦ ❞❡s❝♦♥s✐❞❡r❛❞♦s ✈❡t♦r❡s ❢♦r❛ ❞♦s ❧✐♠✐t❡s ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛ ♠❛s ❛✐♥❞❛ ✉t✐❧✐③❛♥❞♦ t♦❞♦s ♦s
♣❛r❡s ❖✴❉ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦s ♣❡❧❛ ♠❛tr✐③✳ ❆ t❡r❝❡✐r❛ ❛♥á❧✐s❡ ❛♣r❡s❡♥t❛ s♦♠❡♥t❡ ✈✐❛❣❡♥s ❞❡♥tr♦
❞♦ ❡st❛❞♦ ✭♦r✐❣❡♠ ❡ ❞❡st✐♥♦ sã♦ ❝✐❞❛❞❡s ❝❛t❛r✐♥❡♥s❡s✮✳
✺✳✶ ❆♥á❧✐s❡ ❞♦ ✐♠♣❛❝t♦ ❞❛ ❢❡rr♦✈✐❛ ♣❛r❛ ♦ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡
✺✳✶✳✶ ❈❡♥ár✐♦ ✶
❆ ❋✐❣✉r❛ ✶✼ s❡ r❡❢❡r❡ ❛♦ ❝❡♥ár✐♦ ✉♠✱ ♦♥❞❡ ❤á s♦♠❡♥t❡ r♦❞♦✈✐❛s✱ ❥á q✉❡ ✉t✐❧✐③♦✉✲s❡ s♦♠❡♥t❡ ♦
❛rq✉✐✈♦ ✈❡t♦r✐❛❧ ✭❘❖❉❖❴❈❖◆✮✳ ❆ ❛❧♦❝❛çã♦ ❞❛s ✈✐❛❣❡♥s ♣❛r❛ tr❛♥s♣♦rt❡ ❞❡ ❝❛r♥❡ ♥❛ r❡❞❡ ❡♠
q✉❡stã♦ é ❢❡✐t♦ s❡❣✉♥❞♦ ❝r✐tér✐♦s ❞❡ ❝✉st♦✳ P❛r❛ ❡st❡ ❝❛s♦✱ ❝♦♠♦ ❤á s♦♠❡♥t❡ ✉♠ ✏❈❯❙❚❴❯◆■✑✱
❛ ✐♠♣❡❞â♥❝✐❛ ❞❛ ❛❧♦❝❛çã♦ ♣♦❞❡ s❡r ❝♦♠♣r❡❡♥❞✐❞❛ t❛♠❜é♠ ❛ ❞✐stâ♥❝✐❛✳ ❆ss✐♠ ♦ ♣r♦❣r❛♠❛✱ ♥❡st❡
❝❡♥ár✐♦✱ ✉t✐❧✐③❛ ♦s ❝❛♠✐♥❤♦s ♠❛✐s ❝✉rt♦s✳
P❡r❝❡❜❡✲s❡ ❛✐♥❞❛ q✉❡ ❛ ❧✐♥❤❛ ♠❛✐s ❡s♣❡ss❛ s❡❣✉❡ ♣❛r❛ ♦ ♥♦rt❡✱ ✈✐st♦ q✉❡ ♦ ✈♦❧✉♠❡ ❞❡ ❝❛r❣❛
q✉❡ ❝❤❡❣❛ ❡♠ ❙ã♦ P❛✉❧♦ ❝♦rr❡s♣♦♥❞❡ ❛ ✶✵✻✵ ♠✐❧ t♦♥❡❧❛❞❛s ❞❡ ❝❛r♥❡✳ ❏á ❛ ❝❛r❣❛ q✉❡ ❝❤❡❣❛ ❛♦
✹✾





✺✳✷✳✶ ❈❡♥ár✐♦s ✶✱✷✱✸
P♦❞❡ s❡r ♦❜s❡r✈❛❞♦ ♥♦s ❝❡♥ár✐♦s q✉❡ ❤á ✉♠❛ t❡♥❞ê♥❝✐❛ ❞♦ ✢✉①♦ ❞❡ ❝❛r❣❛s ♣r♦❞✉③✐❞♦ ♥❛ r❡❣✐ã♦
♦❡st❡ ❡ ❞❡st✐♥❛❞♦ ❛♦ ♣♦rt♦ ❞❡ ■t❛❥❛í✱ s❡r ❛❧♦❝❛❞♦ ♥♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦✳ P❡r❝❡❜❡✲s❡ q✉❡ ❜♦❛ ♣❛rt❡
❞♦s ✢✉①♦s ♥❛s r♦❞♦✈✐❛s sã♦ ✈♦❧t❛❞♦s ♥ã♦ ♣❛r❛ ♦ ♣♦rt♦✱ ♠❛s s✐♠ ♣❛r❛ ❛❝❡ss♦ ♥❛ ❢❡rr♦✈✐❛✳
◆❛ ❋✐❣✉r❛ ✷✷❜✱ é ♦❜s❡r✈❛❞♦ ✉♠ ✢✉①♦ q✉❡ ❝r✉③❛ ❛ ❢❡rr♦✈✐❛✳ ❊ss❡ ❢❛t♦ é ❥✉st✐✜❝❛❞♦ ♣❡❧♦
✈❛❧♦r ❞♦ ❝✉st♦ ❞❛ ♣❡♥❛❧✐❞❛❞❡ ✭❚❘❆❴P❊◆❆✮✳ ❆ss✐♠✱ é ♠❛✐s ❜❛r❛t♦ ♥ã♦ ✉t✐❧✐③❛r ❛ ❢❡rr♦✈✐❛ ♣♦✐s
♦ ❝✉st♦ ❞❡ tr❛♥s❜♦r❞♦ s❡ t♦r♥❛ ♠❛✐s ❝❛r♦✳
◆❛ ❋✐❣✉r❛ ✷✷❝✱ é ♣❡r❝❡❜✐❞♦ ❛ ❡✜❝✐ê♥❝✐❛ ❞❛ ❢❡rr♦✈✐❛ ✉♠❛ ✈❡③ q✉❡ ❡❧❛ ❝♦❧❡t❛ t♦❞♦ ♦ ✢✉①♦
♣❛r❛ s✐✳ ❖s ✢✉①♦ ♥❛ r♦❞♦✈✐❛ ♥ã♦ ❝❤❡❣❛♠ ❛ ♣❡r❝♦rr❡r ❣r❛♥❞❡s ❞✐stâ♥❝✐❛s✱ t❡♥❞❡♥❞♦ ❛ s❡r ✉♠❛
♠❡❧❤♦r ♦♣çã♦ ❞❡ tr❛ç❛❞♦ ❞♦ q✉❡ ♦ ❝❡♥ár✐♦ ✶✳
✺✳✷✳✷ ▼♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ♣❛r❛ ♦ ❝❛s♦ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛
➱ ✉t✐❧✐③❛♥❞♦✱ ♠❛✐s ✉♠❛ ✈❡③✱ ♦ ♦ ❣rá✜❝♦ ❞❡ ❜❛rr❛s ♣❛r❛ ❡①♣r❡ss❛r ♦ ♠♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ♣❛r❛
❛ ❛♥á❧✐s❡ ❞❡ ❙❛♥t❛ ❈❛t❛r✐♥❛✳
❆ss✐♠ ❛ ❋✐❣✉r❛ ✷✸ ♠♦str❛ ❛ ♣❛rt✐❝✐♣❛çã♦ ❞❡ ❝❛❞❛ ♠♦❞♦ ❞❡ tr❛♥s♣♦rt❡ ❛tr❛✈és ❞♦ ✏♠♦♠❡♥t♦
❞❡ tr❛♥s♣♦rt❡✑✳
❖ ❣rá✜❝♦ ❞❡ ❜❛rr❛s✱ ❞❡st❛ ✈❡③✱ r❡✈❡❧❛ ✉♠❛ ♠♦♠❡♥t♦ ❞❡ tr❛s♣♦rt❡ ♠❛✐s ✐❣✉❛❧✐tár✐♦ ❡♥tr❡ ♦s
♠♦❞♦s ❞❡ tr❛♥s♣♦rt❡ ♣❛r❛ ♦ ❝❡♥ár✐♦ ✷✳ ❖ ♠♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ♠❛✐♦r ♣❛r❛ ♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦
é ✈✐st♦ ♥♦ ❝❡♥ár✐♦ três✳
❆ s❡♠❡❧❤❛♥ç❛ ♥♦ ♠♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ❡♥tr❡ ♦s ♠♦❞♦s✱ ♣❛r❛ ♦ ❝❡♥ár✐♦ ❞♦✐s✱ ♣♦❞❡ s❡r
❡①♣❧✐❝❛❞♦ ♣❡❧♦ ❢❛t♦ ❞♦ ✢✉①♦ ❞❡ ❝❛r❣❛ ♣♦❞❡r s❡r ❝♦♥s✐❞❡r❛❞♦ ♦ ♠❡s♠♦✱ ✉♠❛ ✈❡③ q✉❡ t♦❞❛s ❛s
✈✐❛❣❡♥s ♦r✐❣✐♥❛❞❛s t❡♥❞❡♠ ❛ ❛❝❡ss❛r ♦ ❢❡rr♦✈✐❛✱ ❡ t❛♠❜é♠ ❛s ❞✐stâ♥❝✐❛s ❞♦s tr❛❥❡t♦s r♦❞♦✈✐ár✐♦
❡ ❢❡rr♦✈✐ár✐♦s s❡r❡♠ s❡♠❡❧❤❛♥t❡s✳
P❡r❝❡❜❡✲s❡ t❛♠❜é♠ q✉❡ ♦ ♠♦♠❡♥t♦ ❞❡ tr❛♥s♣♦rt❡ ♥♦ ❝❡♥ár✐♦ ✸ é ❧✐❣❡✐r❛♠❡♥t❡ ♠❡♥♦r✱
✐ss♦ ♣r♦✈❛ q✉❡ ❡ss❡ tr❛ç❛❞♦ é ♠❛✐s ❡✜❝✐❡♥t❡ q✉❡ ♦s ♦✉tr♦s ✉♠❛ ✈❡③ q✉❡ ❤á ♠❡♥♦s ❞✐st❛♥❝✐❛s ❛
s❡r❡♠ ♣❡r❝♦rr✐❞❛s✳ ❆ ❣r❛♥❞❡ ♣❛rt✐❝✐♣❛çã♦ ❞♦ ♠♦❞♦ ❢❡rr♦✈✐ár✐♦ t♦r♥❛ ❡ss❡ ❝❡♥ár✐♦ ♦ ♠❛✐s ❜❛r❛t♦
t❛♠❜é♠✳
✺✺


❆ q✉❛♥t✐❞❛❞❡ ❞❡ ✈❛r✐á✈❡✐s ❛ s❡r❡♠ ❛♥❛❧✐s❛❞❛s t♦r♥❛ ♦ ♣r♦❝❡❞✐♠❡♥t♦ ❝♦♠♣❧❡①♦✳ ❆ss✐♠ ❢♦✐
♥❡❝❡ssár✐♦ ❢❡rr❛♠❡♥t❛s ❞❡ ❣❡r❡♥❝✐❛♠❡♥t♦ ❞♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s✳ P❛r❛ ❞❛❞♦s ❣❡♦rr❡❢❡r❡♥❝✐❛❞♦s✱ ♦s
♣r♦❣r❛♠❛s ❙■● ❢♦r❛♠ ❢✉♥❞❛♠❡♥t❛✐s ♥❛ ♣❡sq✉✐s❛✳
❖s ❞❛❞♦s ✈❡t♦r✐❛✐s ❞❡ r♦❞♦✈✐❛s ❞♦ ❡st❛❞♦✱ ❢♦r❛♠ ♦❜t✐❞♦s ❞❡ ór❣ã♦ ❣♦✈❡r♥❛♠❡♥t❛✐s ❡ ♣r♦✲
❝❡ss❛❞♦s ❛ ✜♠ ❞❡ r❡♣r❡s❡♥t❛r ❛ ♠❛❧❤❛ ✈✐ár✐❛✳
❖s ❝✉st♦s ❞❡ ♦♣❡r❛çã♦ ❡ ♠❛♥✉t❡♥çã♦ ❞❛ ✈✐❛ ❜❡♠ ❝♦♠♦ ♦ ❝♦♥s✉♠♦ ❞❡ ❝♦♠❜✉stí✈❡❧ ❞♦
♠♦❞♦ r♦❞♦✈✐ár✐♦ sã♦ ♠❛✐s ❝✉st♦s♦s q✉❡ ♦ ❢❡rr♦✈✐ár✐♦✳ ❆ss✐♠✱ ❡ss❡s ✈❛❧♦r❡s ❞❡ ❝❡rt❛ ❢♦r♠❛
sã♦ ✉t✐❧✐③❛❞♦s ❝♦♠♦ ❝r✐tér✐♦s ❞❡ ✐♠♣❡❞â♥❝✐❛ ♣❛r❛ ❡♥❝♦♥tr❛r ♦ ✏❝❛♠✐♥❤♦ ♠í♥✐♠♦✑ ♥❛ ❡t❛♣❛ ❞❡
❛❧♦❝❛çã♦ ❞❡ ✈✐❛❣❡♥s✳
❖ ❝♦♠❜✉stí✈❡❧✱ ❛♣❡s❛r ❞❡ s❡r ✉♠ ❞♦s ♠❛✐s ✐♠♣♦rt❛♥t❡s ♥♦ tr❛♥s♣♦rt❡ ❡ ♣♦r ❝♦♥s❡q✉ê♥❝✐❛
♥❛ ❝❛❞❡✐❛ ❧♦❣íst✐❝❛✱ ♥ã♦ é s✉✜❝✐❡♥t❡ ♣❛r❛ t♦♠❛r ♣❛rt✐❞♦ s♦❜r❡ ❛ ✈✐❛❜✐❧✐❞❛❞❡ ❞❡ ✐♠♣❧❛♥t❛çã♦ ❞❛
✐❞❡✐❛ ❛♣r❡s❡♥t❛❞❛✳ ❈✉st♦s ❛tr❡❧❛❞♦s à ❛r♠❛③❡♥❛❣❡♠ ❞♦ ♣r♦❞✉t♦✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♦s r❡❢r✐❣❡r❛❞♦s✱
❡ ❛❞♠✐♥✐str❛çã♦ ❧♦❣íst✐❝❛ t❛♠❜é♠ ❞✐s♣❡♥❞❡♠ ❜❛st❛♥t❡s r❡❝✉rs♦s✳
❖s r❡s✉❧t❛❞♦s ❡①♣❧♦r❛♠ ♦ ♣♦t❡♥❝✐❛❧ ❢❡rr♦✈✐ár✐♦✱ ✉s❛♥❞♦✲♦ ❞❡ ❢♦r♠❛ ✐♥t❡♥s❛ ♥♦s ❞♦✐s ❝❡♥ár✐♦s
❛♣r❡s❡♥t❛❞♦s✳ ❖s ❣rá✜❝♦ ❞❡ ❜❛rr❛s ❛♣r❡s❡♥t❛❞♦ r❡ss❛❧✈❛ ❛ ✐♥❞✐s❝✉tí✈❡❧ ♣❛rt✐❝✐♣❛çã♦ ❞♦ s✐st❡♠❛
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